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Lecture Notes for Modules 1 & 2 

TEXTBOOK CHAPTER 1: TEACHER AND EDUCATIONAL PSYCHOLOGY 

LEARNING OUTCOMES 

1 Explain the importance of research in classroom decision making. 

2 Draw appropriate conclusions from different types of research studies. 

3 Describe several strategies for collecting information about your own students (if 
you are teaching). 

4 Plan long-term strategies for gaining expertise as a teacher. 

5 Use effective strategies when you read and study. 

Case Study Analysis 

The “No D” Policy 

What various strategies does Ms. Smith use to foster her students ’ writing development? 

Ms. Smith’s initiation of a new grading policy was accompanied by a variety of supporting 
strategies. She, first, engaged her students by explaining the policy, soliciting their input, and 
gaining their endorsement. Secondly, Ms. Smith helped students to understand her goals for 
their learning, discussing and providing concrete examples of A-, B-, and C-quality work. 
Further, she provided opportunities for students to revise and resubmit assignments, while 
offering feedback and assistance when needed. Finally, Ms. Smith regularly administered 
brief surveys to get feedback from her students. These strategies resulted, not only, in better 
writing results, but also in greater student understanding of the learning goals and process. 
The student-teacher relationship was also transformed, as students began to understand the 
role of their teacher as a coach who helps the students to learn and achieve. 

Discussion Topics 

1. How can teachers use research when making classroom decisions? 

2. How might teachers use research findings when communicating with parents? 

3. Which topics in education might best be studied with qualitative research? Which 
might best be studied with quantitative research? With mixed-methods research? 

4. In educational research, what are the advantages of having control groups that 
receive either no intervention or a placebo intervention that is unlikely to have much 
of an effect? What are the disadvantages? Consider the perspectives of research 
participants, teachers, and society at large. 

5. If we can’t control all the possible variables in a study, can we draw any conclusions 
from it? Is it even possible to control all possible factors in educational research? 

6. What ethical concerns or conflicts of interest must you address when conducting 
research in your own classroom? 

7. Given the numerous and complex responsibilities of teachers, how can teachers 
facilitate their own professional development? What resources might be available 
to help teachers develop? 

8. What study strategies do you use that you would recommend to your classmates? 
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Teaching as Evidence-Based Practice 

You yourself have been a student for many years now, and in the process you've undoubtedly 
learned a great deal about how children change over time and about how teachers can foster their 
learning and development. But exactly how much do you know? To help you find out, we authors 
offer a shore pretest, Ornn rod's Own Psychological Survey (OOPS). 


EXPERIENCING FIRSTHAND 


GRMROD'S OWN PSYCHOLOGICAL SURVEY (OOPS) 

Decide whether each of the following statements is true or fake. 

1. Some children are predominantly left-brain thinkers, whereas others are 
predominantly right-brain thinkers. 

2. Children’s personalities are largely the results of their home environments. 
3- Instruction is most effective when it is tailored to students" individual 

learning styles, 

4. The best w T ay to learn and remember a new fact is to repeat it over and over. 

5. Students often misjudge how much they know about a topic. 

6. Anxiety sometimes helps students learn and perform more successfully in 
the classroom. 

7. Playing video games can enhance children's cognitive development and 
school achievement. 

8. The ways in which teachers assess students’ learning influence what and 
how students actually learn. 


True 

False 

True 

False 

True 

False 

True 

False 

True 

False 

True 

False 

True 

False 

True 

False 


Following are the correct answers to each item, along with an explanation regarding why it 
is true or false, 

I * Some children are predominantly left-brain thinkers, whereas others are predominantly right-brain 
thinkers. FALSE. With the development of new medical technologies in recent years, re¬ 
searchers have learned a great deal about how the human brain works and which parts of it 
specialize in which aspects of human thinking. The two halves., or hemispheres, of the brain 
do seem to have somewhat different specialties, but they continually communicate and col¬ 
laborate in tackling even the simplest of daily casks. For all intents and purposes, there's no 
such thing as left-brain or right-brain thinking (Bresslcr, 2002; M. I, Posner Be Rothbart, 
2007). 

2. Children** personalities are largely the results of their home environments. FALSE. Certainly chil¬ 
dren's home environments mold their behaviors to some extent, but so, too, can teachers 
and other people outside the family have some influence (e.g., Morelli & Rothbaum, 2007). 

Furthermore, inherited characteristics have a significant impact on children's personalities. 
From day 1 infants are noticeably different in the extent to which they're calm or fussy, shy 
or outgoing, fearful or adventurous, and attentive or easily distractible. Such differences in 
temperament appear to have their roots in biology and genetics., and they persist throughout 
the childhood years and into adulthood (Kagan Si Snidman* 2007; Keogh, 2003; Rothbart > 
201 I). 


Islamic Online University © 







Psychology of Education 201 


■i. ttiStWtifM is foradr f jV i : j' frjrfufrW JTo j-w/ji ij'.viij 1 ItiFr’Jaatff Sly its. PA LSE. 

"Cj>n i “try co a pcspiihu belief, muse mtiiu re 1 of ^opposed "Itirmei^ stylei* rwrelj 1 nerllt'-iL 
stude-ncs' self- repnrcrd nnd tii Il irin l; insLrurcinn m pu:h prefere-isoes dix-sci i iw> 

urrabjy enJbuue-SLudc-JLLS.' Ir.i mi n^ mr aradc-mic of hievy-me-nc fKjtsrhner A tojl MerrrenhiJrr 

2013; Kodirvnikuv, lvsfi. 5 . ^ Kosslyn, 20 M; K'Ht-ji^ * Acburhiwn, 24MJ6: May r r & 
Maua r 2003). h u la- iikrfc isinportaiit i h=ti i^hrn bvJe (Iteic instructioinl pniCLLCrf un 
knowledge* ad ihif -la^mcive processes ill 11 im.itrJif haw -■ 1 r 1 u: l 11 ] ■ t?Ji scodenm chink acid 

ItfLm. 

4. The br(f .'jv.'t jVi j'l'i-iT.u jjpJ rtMvwiCwa BrtU' j’Irfi 1 .h Jo repLWt h Mxraftd .wer_ Ml-S-I! AJi hiio^h re- 

prating inrfbemarion sevens! um C i h l>mcr ttisu doui# iiorbing ^ *||_. repetition of specific 
Ihct! Mi a rtdacivdy r : ni:J|r--:C ivr wuy Lu lca.rn. Student! team n ilL-riYiyLl nki mure niily and fr- 
iYicITiT'xrr it lui iLjri when Lhcy aMIsheCI it with thuigt they already know. One especially elite- 
tcre st eatery it ! ! uS-icitj prior fciiuwJedjje to-ekpuKl or embellish un a new idn mi 

joint' way perhaps by dm wine; inferences from 1 hucancal fare, identifying iww txaznpJes af 
1 :■;: ii ililIlc- canrepi. ur chinking ol siIoilioiis 111 which :l znnih-r irilc i-i;lI prao«Lnre mi_c.hi be 
hr-lpliil Ij. H. AiJer«n : 2flfl“>- fi rarssc-r Jt Wower.. L 39(1}- 

5, o/r^H misjwfft h.^ jA^- ivrw .jfwjr a^af, TRUE. Mow aduks and thildren arc 

hut the best judges olVha.€ they 4 I 0 afhd don't know. EW etoLmp-Je, many icudetua think chit 
if thcy'vr £.jxnt a lun^g ci IYic Studying a [«k.(bouk -Lhwpt-et*, they Jnu3t know iLfi- Ceni Lli iE3 
wufll. Vti \i they ve 5j-=m in^nn od difir time scud vine; mefleeci^ly—perJups by ~ rudiiau; 11 
while lhinkme. abnin. Kicnechici^ e-Ik- ali.i^ri.herar hy n.ucid]e. r JcLy inqpyici^ {Lrlmii kicis — chry 
mj.y icjrnw far Iruc ihin cht-y think chr-y di-i {H. J. Sci'iik-. 2000; CrniiiL. Wiltyk ^ 

Roiibcd, 2 mm 

fp. A yi/erj J'M'-jfJ'JCvej Ae^i SlaifrttS /cir^ irffJJ-tf rfe TRUE 

Mnicy ptc^plt think thne .in:-;!■= 1 y 15 aJ-wnyi 1 had cliinu. In laet, n /jJJ»''e AjJ af ariKiecy -lilii 
lecoaLly ,'tnftror- Learning and perUprmacioe v ttpfLLa]]]; wtitn siudencs perceive 1 iuL i.u 
he snm.ee hen^ ihc-y oan j.ia:nmpJjsh wnh reiisnnah-lr -efibre. t'<pr inscj.nce, 1 vmj.ll. man- 

amovnt uf ami«y spur sritdcnis w Lonipktt their carefully snd t& 

MllJy foe 1 LeMS I C Ati^Ly, 2<>l.uh. N. E. Per^y, Turieer, & Meyer. 2U0G; Shipina .11 & 
Sjhiipmaii, 1 

7. W.VT-'fljr ij-Jcl' jvrjgi cwt./iTLE- 1 1 jh.'I i/^ttj ll-jj mJ.!i-’c - TRUE-—or inane aLLLimely. 

$CJ»METlMES TRUE- A _lj r-rj .1 -.Ir.iI lime- spent pJ,iyiii.L; vid^o ^iimev r.uireju 1 ' l-/ readmit;. 
l 11 l il; hnm^wciric, . 111 -.I riiij.iijudi; in i-iiher vrhjanl-re-Licrxi. .h civLcies can dc-lini 1 rJy cnie-rkn- 
Wirh c hddrm'.s lon^-vtrnm Ai^drmicsmiiliUS. ftwr Sumr ^ideo gsmrtCSHI- hr powerful H»1 js I s br 
pi uiTi^K i r ijj importafhC A^fji'iiliv'c ibiJilieS, s-cih ^ suWajML'd atUnilKKi and ?.pUial !L"i4umn|t 
iJtjeniiJe.. 2U11; RcKlibarc, 2PII: "Johias FJetijtitr, 2U]I>. And ick^:lsi n_i;ly, eduLacianal 
1 r-. I irii.-l-.iLrisci hive ]>z*z\\ design ici^ I ml lily m<pciy^tiii^ video frames- 1 tiac siznuJaie reaL-wnrL:L 
pmblejns and lucc^-r r<scmple¥ pmhLrm-snlvLn^ skills (iJarab, Crre-siLI:.. £; In^fj.in-ti-.:blr, 
SJlfJ- fe, 1010; Sqijunr, iUl L). 

rt. Tfe ti iryS iff JVir-i'Ac-rj cn.^SS MMt&NS* i^fffle^e itft?r .. ^r. 1 ' Auli- ./i MYn iJ 1 ;, i'W-'+I. 

TRUE. WV to: this principle ill aC(iun in I he opening La5c Wudy! When Amir Smith's 
"Km iy~ and moliLple-submistion policies ronvey chi‘ mtsMjJt cJlli XLudencs cmi't jje l hy 
wiih -Ti.irv; iLi.iJ -wi irk . siudencs urt- mo-re- Lckrl y m seek Irrdh-.i-. k j.benn che-ir wi>rk . benefit 
I mm 1 l irLr in isi akeL iicid r 11 Juiut cheir v. ri 11 n^ sk i IJs. iissevsmc-JLiv euiLiuriAUir e^n itive 

pnxcito csscricinl for hi#|h-quflliiy lesmi^. For cK^mpk. scude?!is *re mwe bk c ]y nu pull 
v'kiSt maie-riil inxo Oil Ji'ih-grated, N^ninuful whuk il thry c^|illI a4SrWmiriil aLtivici^ tu 
rtC|Uirt sueh iynthesia, and ihry tv mure likcrly Ili focus-mcl applying wl^cE tiny Icaim to 111 :^- 
sicualians Lfcliey chink chat assestznencs will uxvaLve :Lppliracion casks B !C!lirpecicc r, 2tl] 2; K 
brederiksr-n.. L 0M Sb; Liuukl^rrq, Jt b<v£. Lyyi>. 


Islamic Online University © 





Psychology of Education 201 


Understanding and Interpreting Research 
Findings 

Many research studies involve h: They yield numbers that reflect percentages, 

frequencies, or averages related to certain characteristics or phenomena. For example, a quantitative 
study might provide information about students' scores on achievement tests, students' responses 
to rating-scale questionna.ires, or school district records of students' attendance and dropout rates. 

Other studies involve : They yield non numerical data—perhaps in the 

form of verbal reports, written documents, pictures, videos, or maps—that capture many aspects 
of a complex situation. For example, a qualitative study might involve one-on-one interviews in 
which students describe their hopes for the future, a detailed case study of interpersonal relation¬ 
ships within a tight-knit clique of adolescent girls, nr in-depth observations of several teachers 
who create distinctly different psychological atmospheres in rheir classrooms. 

To a considerable degree, the research study described at the beginning of the chapter is a 
quantitative one; Anne Smith tabulates students' responses to various survey questions and com¬ 
putes the percentages of various final class grades. But when she collects the completed surveys, 
she also looks closely at students' specific comments and suggestions—qualitative information. 

Not all research on learning and instruction is good research, of course. Furthermore, people 
sometimes draw inappropriate conclusions from even the best of research studies. It’s important, 
therefore, rlw feathers understand what various kinds of research srudies can and cannot rdl us 
about learning and instruction. 

QUANTITATIVE RESEARCH 

Quantitative research studies vary widely in nature, hut you might think ol them as falling into 
four general categories: descriptive, correlational, experimental, and quasi-experimental. These 
categories yield different kinds of information and warrant different kinds of conclusions. 

DESCRIPTIVE STUDIES 

A does exactly what its name implies: It describes a situation. Descriptive studies 

might give us information about the characteristics of students, teachers, or schools. They might 
also provide information ahour how often cerrain events or behaviors *>ccur. Jn general, descriptive 
studies enable us r<> draw conclusions about the way things are—the current state of affairs. 
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CORRELATIONAL STUDIES 

A explores possible associations among two or more variables. For in stance t it 

might tell us how closely various human characteristics are associated with one another, or it 
might give us information about the consistency with which certain human behaviors occur in 
conjunction with terrain environmental conditions. In general, correlational studies enable us to 
draw conclusions about t ; the ex rent to which two characteristics or phenomena tend to 

be found together or to change together. Two variables are correlated when one tends to increase 
as the other increases (a p&iitive c&rrdatiim) or when one tends to ^crease as the other increases 
(a negative correlation). Correlations arc often described numerically with a statistic known as a 

wmlatim coeffUtimt. 

Sometimes correlational studies involve comparing two or more groups chat differ with re¬ 
spect to a particular characteristic, such as age, gender, or background, 1 For example, a correla¬ 
tional study might compare the average achievement test scores of boys and girls, or it might in¬ 
vestigate whether young children who have had considerable exposure to reading materials tit 
home learn to read more quickly at school than children without such exposure. 

Any correlation between two variables allows us ro make predktims ahour one variable when 
we know the status of the other. For example, if we find that, on average, 15-year-olds are more 
capable of abstract thought than 10-year-olds—in other words, if age and absrracr thinking abil¬ 
ity are correlated—-wt can predict that high school students will benefit more from an abstract 
discussion of democratic government than fourth graders will. And if we find that children learn 
ro read more easily if they've had many previous experiences with books at home, we might take 
proactive steps to enhance the early literacy skills of children without such experiences. Yet our 
predictions will be imprecise ones at besr, wirh exceptions to rhe general rule. For example, even 
if, m I *> -year-olds have considerable ability to think ahour abstract ideas, some 15-year- 

olds will often struggle with abstract subject mutter. 

A more significant limitation of correlational studies is that although they may demon¬ 
strate thar a relationship exists, they never tell us for certain why it exists. They don’t tell us what 
specific factors—previous experiences, personality, motivation, or perhaps other things we haven't 
thought of—are the cause of rhe association we see. Tn ocher words, correlation dm mt necessarily 
indicate ca&sati&tir 
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EXPERIMENTAL AND QUASI-EXPERIMENTAL STUDIES 

Descriptive and correlational studies describe things as they exist nr have previously existed natu¬ 
rally in the environment, Fn contrasty an <&xpoiriment?il study* or experiment, is a study in which 
the researcher intentionally changed or manipulates r one or more aspects, ol the environment (often 
called indtpmd&tt variables) and then measures the effects of such changes on something else. In 
educational research the “something else" being affected (a deptndtni vtiruihk) is typically some 
aspect of student behavior—perhaps end-oF-semester grades, persistence in tLying to solve diffi¬ 
cult math problems, or ability to interact appropriately with peers, In a good experiment, a re¬ 
searcher separates and controls variable, resting the possible effects of one independent variable 
while holding all other potentially influential variables constant. 

Some experimental studies Involve simultaneously giving a single group of individuals two 
or more distinct treatments and comparing the specific effects of each treatment. Other experi¬ 
mental studies involve two or more groups rhat are rreared differently. The following three ex¬ 
amples illu&rrare the multiple group approach: 

* A researcher uses two different instructional methods to teach reading comprehension skills 
to two different groups of students. (Instructional method is rhe independent variable.) The 
researcher then assesses students’ reading ability (the dependent variable) anti compares the 
average reading-ability scores of the two groups. 

* A researcher gives three different groups of students varying amt)Lints of practice with 
woodworking skills. (Amount of practice is the independent variable.) The researcher 


'Such ^niup-eoinpirisori suidiesare sometimes called stiidm. However* as B, Jolinscm (2001) has 

pointed mir, this label may mislead us ro believe rhar such studies reveal cause-ond-eflecr relationship's, when in 
finer rhey do tior. 
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subsequently the qua !lev of each snkJcnr's woodworking project (the dependent vari¬ 

able) find compares the average scores of rhe rhree groups. 

* A researcher gives one group of students an intensive instructional program designed to 
improve rheir study skills. The researcher gives another group either no insrrucrion csr s 
better still, instruction in subject matter unrelated! to study skills. (Presence or absence of 
instruction in study skills is the independent variable.) The researcher later (a) assesses the 
quality of students' study skills and (’b> obtains their grade point averages-—thus, there are 
two dependent variable*—to see whether the prog ram had an effect. 

Each of r hest tKjimpIts includes one or more treatment groups that are recipients of a planned 
i utervent i on. The til i rd e sain p le also iliC Itldtt a l hat receives ei t her no i 1 1 terveut iert i 

or a . fltarwlm intervention that's unlikely to affect the dependent variabLe(s) in question. In manv 
experimental studies, participants are assigned to groups rartJoPsIy —for instance, by drawing 
names out of a hat. Such random assignment is apt to yield groups that ate, on average, rough I v 
equivalent ran other variables (c.g-, prt-evisring ability levels, personally characf eristics, motiva¬ 
tion) that might affect Lllu dependent variablefs). 

Random assignment to groups isn't always possible or practical, however, especially ill 
research studies conducted in actual schools and classrooms. For example, when studying rhe 
potentjal benefits of a new reaching technique or therapeutic intervention, a researcher mav 
jioe be able to completely control which students receive the ex peri mental treatment and 
which do nor, or a particular treatment or intervention may have important benefits fur &/J 
students. Ill such situations, researchers often Conduct a j |- :rimental study, ip which 
they take into account hut don't Completely Control other influential laCtori. Following are 
two esampleS^ 

* A researcher implements a new aiier-scbtsol homework program ar one high school and 
identifies si comparable high school without such a program ro serve as a control group. 
The researcher obtains achievement test data lor students at both schools both before atid 
alter the program's implementation. Ideally, to document the homework program's effec¬ 
tiveness, the average test scores for the two high schools should be the same Iwjare program 
begins but different tf/ter its implementation. (Such an approach is kiUhwn as a frrtffil-pfijt- 
tetfsijutyr) 

* Three researchers want to study the effects of" safety instructions on children's beliaviorS 
oil the playground. The researchers present rhe instructional inrervennon to first grad¬ 
ers one week, second graders rhe following week, and kindergartners and third graders 
the week after that. Tile researchers monitor students' playground behavior be I ore > dur¬ 
ing, and after the intervention! to determine whether each grade-level group's risky play¬ 
ground behavior decreases i m mediate I v following the intervention. (Such an approach, is 
known as a AWd ftip/f- it/je ti fitf-ii stmiy; study described litre was conducted by Tleck. Collins, 
&. Pfrcnoti, 2L)C)J .1 
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QUALITATIVE RESEARCH 

Kaclur dun uLtirt-H qucsi h>ius rclure:: in qiuniKy—cpr-t-si luni remind icil .'uu much. &&W marry, nr 
/luii' u.uijl- rrffi-j.n:tir-u .iiimr-i utf-i'm .iii i in L i >. 11 - mi depch ax rbr ciAiunr i.jJrtniijL i;hnTiCL rrisLJis nr 
Kc-Ju-viiirs. ] h'i.j lj i iir, for c-xiiznplr. ihiu a r^ir-.-Lr: hhdr warn.!; rq find nm whar Lind.; -id" suu dy unite. 
jlirt hi^h-rfchi^fcnp sruHfants i-cnd eo u*c One flppr^di w^utki hr simply ro asL i lie sin^uns 
C|iirSEsCrfia i-iTL'Ii as ‘Whac Lhiii£t you do in help you frnfrember wTut you fend in you? 


rOMPARF/rONTRA^T 


TABLE 1 .1 * Contrasting Various Typas of Research 

QUANTITATIVE RESEARCH STUDIES 

DESCRIPTIVE 

STUDIES 

CORRELATIONAL 

STUDIES 

EXPERIMENTAL AND 

QUASI EXPERIMENTAL QUALITATIVE RESEARCH 

STUDIES* STUDIES [DESCRIPTIVE) 

Crn«hai * Capture L’hc crxrent 

Nature-and state o" a^srs regard 

Purposes ing a realv«f Id issue or 

prob epi 

* Identify aasucialiom 
annng charactehstcs. 
behaviors, -and/or envi¬ 
ronmental condnions 

■ Enable predictions abou: 
tjfia uariahU, gk-An 
■knuvJw^p P^fbe de^-ee 
ix quantity *f another 
variable 

■ Provide an alternative 
when experrrenta ma 
mpulahons are unethical 
or iny V-jEIh 

* MenpuleLe une [indepen- * Portray [hr cun-p e*. n-ul- 

deni) variable n order to tiFaceled nature of human 

observe its possible eHect on behavior, especially in red- 

an other fdependent) variable world social settings 

* Eliminate other plausible 
pRplanafi^nifi. for rihfArvrtd 

Outcomes (especially in cGre- 
fy'ly con [rolled CMperrrenLa 
studies} 

- Enable conclusions 
about cause and edeet 
re at cnships 

Uhnlftrtloh* * Don'L eneble either 

C-a.1 p r e di c " i 0 n y a bo ol 
one van able based on 
another vonable c-r /hi 
conditions about cause 
Anrl-HAftncI rplationAhip^ 

* Eneble only mprecse 
prediLt ona. wiLh n-jiy 
except ens to the general 
relacionships observed 

* Don': enabe conousions 
ahoi£ <*ucg- and-Af^rr 

rAliTTiOMiihipH 

* May noL completely el n-- * Don"L eneble either pre- 

nete elLerniLkw eicpIeivaL orra- dictions -W conclusions 

a or observed outcomes about cause-and eHec: 

(especially '.rue (be quasi rcloLonshps 

eKpenmemal studiesj 
■ In Aom-n casAA, lm.-ov« ar:i- 
^ir-^l laEnratniy- ^rxirlitirjns. 

:heL dofi' Lr^wn-ible real-^ft 
learn ng environmenb (true 
^ot many t^it|y ccfitrofcd 

OKperimen^al studies) 

E Mh frigJ-AS df + HiT.v p-IWV'rtSi'.'i* hi'A gpfi- 

Quristkan-i dnr n popij- 

ThaT !*■ children's litoraluxe^ 

Might Be 

Addressed * What kinds of aggres- 

sve behaviors occur in 
schools, and w th what 
■r-AqijAnr ns.? 

* How wel have students 
perlormed on a recent 
national achievement 

IHt? 

■ A/a hfttTAr ffladerc a^o 
hAltiW 'iprt> 'ort? 

* Are students more kely 
to be aggrossfoe art 
school f ihcy often see 
vlclmwi px hom*(sf n 
thrv f npighhiTrhoork? 

■ To whac extent are s:u- 
dents' c-ass grades cor- 
rclaiedwith ihcir scores 
on achievement tests? 

■■ 'A'hKh of r*ad- + 'A/hat things do high-ach liv¬ 
ing pri^Afi'^. pi-edicr*. ing vijd^m-n tlvAy rln h in 

greeter gens ri reeding their bends 1 ' when they read 

comprehension? and stuck their textbooks? 

- Which method is meet etfec- * Whsrt disdne qualities 
live in reducing aggressive characterise high schools in 

heh.iv' or re nfc-rcing op which members of various 
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■ Eso deferent kinds of tes:s * In what ways do teachers' - in- 

(e.g, . mu tiple drobe vs. slructonal practices chiange 

essay Tests) encourage s:u when their jobs and salaries 

denis to siudy in d fFerent depend on Ihcir studen:s J 
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tion* odiieuemen: 'psts 7 


Islamic Online University © 















Psychology of Education 201 


irKiboobr and "Hu-w 4o pou p'cpact for tests in your ctes-scs?" STudenTs' r-rsflXHters mi such 
'j|x n-ini-.k-.l qurJliotlE ufe 4pi tutu in rllHiiy dilkfLUC Ji i*-eLL.iOt*ii, SuUfkrtitflcS fuCuSii i£ un variuUE 
(rftihfLVKK'S k'.jj , taking nous, wufkinjj mi |iARti.Lr problems) acid 4l tribcf ii riVS |i.nJu£-i n.u. un vart- 
□ii 1 ! znentil pmeessw (e_g., g ryi ill tu mike wiLse of a paMige.. jjeisemmig new esiLinpli^ ud'-iun- 
■ rpc.s'l. Ahhiuiu.b ii nni^hi be p'ittihir 1 11:11 rivinvr smdrim/ resp^ iwes. :-ul-:1 111l■ c111 Mill; 

inr&esch L^tgcwy ktiereby obtaining som-c quAiuiTAnut dAtsk the rewrehcr m*y *Isu wane 10 
pmeffve ihe mvlcilihcted qiiAli ck s ufstudents' respunsts fey reporrin^ w^rd-for-worxl cscc'prs 
frurTC cI'il- ifttervkwj. 

<Junl unlive reseurvh ls often used no ex.pksct ibe complex n.nure of human be4u.viur in sulilI 
mu i ljj s—perhaps in pirtiLuliLr J4x.:al gpuupi, LbisrLKKns, 3Chuul±, or Luliure^. EWexiinpJe.. in-deprii 
l|lii|]l[iic ive midiri have- lauLinhuird in iiriponaULL way.s uj ijii r 1: lyMvLr-iLne of srh-iNil i:hanii:cc-rL^c icn 

itm aileci the academic and social s items vi eiudecus (m diverse IwdkgrwiMls (e g.,1 IVmmiogs, 
2mA ; TjtJsmi-Hil I niui!. 1 39^ b| OltLju. 2\ H lA L 

hike descriptive ■.(muliLiitivi- studies, i |ualihii nf studies citSCffi* die CUfrttll 3LiCe uf aJlkitJ' 
iheyVc uuppmpnace JiirdrawiiLj! lianH-imi-Casr ll-il-l lusium a.lxHJi LorreJnuun of ltuisc—.iikI— ellen. 
The- riehimiMi ciilnmn mI Table I. I presence rx.nnpJrG mI qneuiiant ilui rnLu.hi brKi be omw^ntd 
hy l|li,lIji ,u ivr rr.sr.in ii. 

MIXED-METHODS RESEARCH 

Vuu sHkhuI d il'c ihink ■Ld'quans.ititivr and qualitative reseur-ih u; ;m e-iiber—iituidnn. ]jkr Aunt 
Srn i i h i jl i hr- opening cue sandy.. many educ.-n li:-il-lI resetrLhc-n -nib hc-si i:!. Jrc-ss. iheir rc-seanrh 
l|lie~5i iiiii v by ^cnbininjj eU-nirocs pf both quanciuiLivdr and qnaliiacive n-jeunrfi in wti.-n is known 
misr^-method-L-Ltiidy, Put rK^inpk , Ml a Study described ililht E&tti&mtil R^TfcFvi 

/luvwifj 1 iii 1339, fLSaLfdiL-rs M-eliss^. Roderick and Eric Qumturn tracked mute dun 27.UU*? slu- 
deilCS aLadiifniL pfo^ft-SS l-l 3 ihry inwLi' <lw CTAilsiciuil ffulll SIMaJ I tlcmcu Laty ui rnidiLU' E-lI^hjLs to 
:nui.ti l:Lr_utT ln^li kJishjIs in lhe public jcLiooI syscfin. Mtny jeikia-iiik slki’wed a 11a _ p 

decline in amdemw ti hie-vemenc in nimh nn-idir, chc-ir l:rsi yc-tr ■:« liLj^h trhnnl. Mure- [ban tirV; : . 
of fijST-srnRM-er ninih gradexs fmftlrs rsf^iially} feiled ai leasi «nt course.. And wtidetus who 
achieved ai low kvels tarty in tlicir high -school causers were nfwre likely to- drop our before 
firtdijadoti. 

!riu>.1 1 lroublint. iim.Iiri;L;:-: arc es.impJes ud quiiiLimnvb d:m. bm ilm researchers iho clninic-.l 
c|uaJii;irivt> niFurjilaA.ian i Ii:li "in help m undersi:md ibe numbers. For inlutioe, rlicy descriFtN't 
minirnc named. Anna., whn hod dkme wrIJ in her neuthborhocki K R M'bfNil and .sermiijuly bid ibe 
tasii: skills sbr rirrdcd to successFully taefck a high school curriculum, UrfoniMtMcly, Ama wme 
OM rrwhcliricil by the new demands ihst b r r oioTh-gradc dssws plAced on her, md her lirsr- 
£ciric3Ler final £j^ulc3 iricludcd DS4iid an P. In hii ^ith uncof the feStar’cTirfS. S-he 

;L;a'> rlit- following eKpJanaiion: 

In gcfijjftifihy, ~hr <:ml 1 ibe- why [ yui _l !xiwi-r p.rji 1 r ii V*usc I mi^ii-d nut t$$i jrimc-in :ir «1 

I bd cd do a report^ And I (bejpDt chat unc,’ In English, "I got a, C . , , VaiiSf wr were supposed to 

Irqp A jotiN^k a I'd i ksT.p Dll ing it 'CAuSc: I dull i hm-L- l lutlef ^/rl | I -do. Lull vU* loclocf 

pjirtrtT sht' lets Hilt cisusiin- uk it, und I lesi my lwd hooks- Lhcn:. . . I -would lor^jet 4o buy i notc- 
nook, and ihu- \ wnuld hiw ihem cci sepirjCL- piu.vs nf pipcx, and I wiiLld Iqsl* ihi-m." And. r 
biaJiajgy,*tfie n.iii>ii ] kiled ¥.is b^jubi ] liHr rr.y kildL-r.. . h hid l-vl ryihii u I iiLUxled, 4iid I h^.1 r o 
dii ir Afliiri. Juil. hy ih*- cirin- ] h.ul ro cum in ihr m-w LVildi-r I did, bill l>: u.iii ic wm im Ln-. . , 
CBodrfict ® X'-iffll>tifU| I'dM. p, i03) 
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INTERPRETING RESEARCH RESULTS: A CAUTIONARY NOTE 

Whenever we Jook at the results of a research study, wt can determine that a particular condition 
or intervention has led to a particular outcome—that is, there is a cause-and-effect relationship 
between the two—only if we've eliminated all other possible explanations for the results weve 
observed. As an example* imagine ihar Home row n School District wants to find opt which of two 
reading programs* Reading h Great (RFG) or Reading and Yon (RAY), leads to berrer reading in 
third grade. The district asks each of its third-grade teachers to choose one of these two rending 
programs and use Lt throughout the school, year. The district then compares the end-oi-year 
achievement test scores of srudenrs in rhe RIG and RAY classrooms and finds that RIG students 
have substantially higher reading comprehension scores than RAY students. We might quickly 
jump ro the conclusion that RIG promotes berrer reading comprehension than RAY—in other 
words* that a cause-and-effect relationship exists between the instructional method and reading 
comprehension. But is. this really so? 

Not necessarily. The fact is, the school district hasn't eliminated all other possible explana¬ 
tions for rhe difference in students' reading comprehension scores. Remember* the third-grade 
teachers personally chme rhe instructional program they used. Were the teachers who cluise RIG 
different in some wav from those who chose RAY? For instance, were RFC teachers more open- 
minded and enthusiastic about using innovative methods* did they have higher expectations tor 
their students, or did they devote mote class time to reading? Or, perhaps, did the RIG teachers 
have students who were* on average, better readers to begin with? If the RFG and RAY classrooms 
were different from each other in any of these ways—or perhaps different in some other way we 
haven'r thought of—rhen the district hasn't eliminated alternative explanations for why rhe RIG 
students have outperformed the RAY students. A better way ro study the causal influence of a 
reading program of] reading comprehension would be to randomly assign third-grade classes to the 
RIG and RAY programs, thereby making the two groups similar (on average) in terms of student 
abilities and teacher characteristics. 

Whenever you read descriptions of research findings 1 —wherher they be in professional jour¬ 
nals* in popular print media, on television, or on Internet websites—be careful that you don'r jump 
quickly ro conclusions about whar factors are affecring srudenrs’ learning, development, and 
behavior in particular situations. Scrutinize the reports carefully* always with these questions in 
mind; Hat 1 ? fhe m&rrthtn separatid and controlled variable* thus might have an in/hieme on the otitonne? 
Hare they ruled oat other possible explanations for their results? Only when the answers to these questions 
are undeniably and yes should you draw a conclusion about a cause-and-effect relationship. 
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FROM RESEARCH TO PRACTICE: THE IMPORTANCE 
OF PRINCIPLES AND THEORIES 

Consistent patterns in research findings have led psychologists to make many generalizations 
about students’ learning and development, along with many generalizations about classroom 
strategics that can effectively enhance students' academic achievement and personal and social 
well-being. Some of these generalizations take the form of principles, which identify certain fac¬ 
tors that affect learning or development and describe the specific effects these factors have. For 
example, consider this principle: 

A behavior that is followed by a satisfying state of affairs—a reward—is more likely to occur again 
than a behavior not followed by a reu r ard. 

In this principle, a particular factor (a rewarding consequence) is identified as having a particular 
effect (an increase in the behavior’s frequency). The principle can be observed in many situations; 
following are tw r o examples: 

* A students interpersonal skills improve after we begin praising the student for interacting 
with peers respectfully and cooperatively. (Here the reward is praise.) 
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* A student becomes mote diligent in completing math assignments once we've begun to 
railor assignments to the students current ability level* such that the student more often 
achieves success in the assignments, (Here the reward is a success experience.) 

Principles ate most useful when they can he applied ro many different situarions, The "reward” 
principle—many psychologists instead use the term mnfmmmt -—is an example of such broad 
applicability: It holds true lor many different types of learning and a wide variety of pleasant 
consequences. 

Whereas principles re11 ns what factors are important for human learning and development, 
theories cell us why certain factors might be important. More specifically, theories provide possi¬ 
ble explanations about rhe under lying mechanisms involved in learning or development, By giv¬ 
ing us ideas about why we are consistently observing certain cause-and-effect relationships, theo¬ 
ries can ultimately help us create learning environments that facilitate students’ learnit]g 1 
development, and achievement to the greatest extent possible. 

Let's consider an example. One prominent theory of how people learn-—information pro¬ 
cessing theory—proposes that attention is an essential ingredient in the learning process. More 
specifically, if a learner pays arrenrion to new information, the information moves from one com¬ 
ponent of the human memory system (the sensory register) to another, longer-lasting component 
(working memory). If the learner dmnt pay attention* the information quickly disappears Irom 
the memory system; in the words of a common expression, the information “goes in one ear and 
our the other.” The importance of attention in information processing theory suggests that strate¬ 
gies ihar capture and maintain students’ attention—perhaps assigning interesting reading mate¬ 
rials or presenting intriguing real-world problems—are apt to enhance students 7 learning and 
achievement. It also alerts us to the fact that a concrete reward for learning something new might 
be detrimental (rather than helpful) if it subsequently dn tracts a student s attention tmm a learn¬ 
ing activity. 

You might think of principles as reflecting relatively enduring conclusions about cause-and- 
effetr relationships related to people's learning and development, Principles tend ro be fairly sta¬ 
ble over time: Researchers observe many of the same factors having an influence over and over 
again. In contrast* psychological theories are rarely, if ever, set in stone. Instead* they Ye continu¬ 
ally expanded and modified as additional data come to light, and in some cases one theory may be 
abandoned in favor of another that better explains a particular phenomenon. Furthermore, differ¬ 
ent theories focus on different aspects of human functioning, and psychologists haven't yet pulled 
them together into a single mega-theory that adequately accounts for all the diverse phenomena 
and experiences that comprise human existence. 
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ASSESSING STUDENTS'ACHIEVEMENTS AND INTERPRETING 
THEIR CLASSROOM BEHAVIORS 


1 bra uLn: 
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Any iutjuji research study typically involves rhe to I Lowing ‘ireps (described in greater depth 

in Mills, 2011): 

1. Identify jffdmr u/" focus. The EcBchcr-rocarther begins with a problem and gathers preli mi¬ 

liar v in format Jon rhai might Filled light on ike problem, perhaps bv reading relevant books 
or journal articles, surfing ihe Interne^ or discussing the issue wirh colleagues or students. 
1 li: :.'ll: :■ I": lliri i-k i i'. * ::lir ■ il-■ ■-p. -TV ij i. -I : 111 - :i «-■ I:: i - -. :.li:i -I: 

vclops ii research plan (data-Colli/Ctiuli techniques, necessary resources, schedule, etc.) I of 
answering those quest ions. At til is point, the teacher also seeks permission to conduct the 
srudy from sdiuo] administrators and any other appropriate authorities. Depending on tilt 
nature of the study, parents' permission mav be necessary as well. 

2. Cvifzct data. The tothcr-rcScaKhcr collects data relevant co the research questions. Such 
data might, tor example, be obtained from questionnaires, interviews, achievement rests, 
students' journals or porrfcohos, existing school records {c.g-, arrendance parse ms, school 
suspension fares), ubservanejns, i>r uny ct>mbinsir«)n of rhtst- 

3- Analyze aud interprat iht Jute. The reaeher—researcher looks for partem s in rhe data. 
Somesimes ike analysis involves comparing particular statistics (e.g., percentages, aver¬ 
ages, corrtlarion ox-Hnocnrs)—rhis would be-a quailn native study. Ar other rimes rhe anal¬ 
ysis involves anl ili-depth. nolilHnTiefiCal inspection of tile data— this would l^e a qualita¬ 
tive study. In either case, the ceachet-festsitcher relates live findings to die originul research 
questions. 

4r Dautlep atf cjfJMtf p&m. Tile filial step distinguishes action research ftom the more traditional 
research studies described earlier in rhe diaprer. In parricular, rhe teacher—researcher uses 
the information collected ro fsr&c uctiow —for instance, to change instructional strategies, 
schml policies, or rhe classroom environment. 

Many colleges and universities now offer courses in action research. You can also find many 
inexpensive paperback books on the topic. 

Developing as a Teacher 

A 1 ; a beginning teacher, yon may initially find your role a bu overwhelming. VuruaJLy any class¬ 
room V. il III- i:i I- i A iKihUiip :liTkiIi i : :■ nrili;; \i>i. ■■ Lu ■ ■ -i I .i 1 1 r y :.!l: ho. s.lid i >1 1 yi.ir loss. id 

there will always be a great deal 10 rhink about. 

If you are currently enrolled in a teacher education program, you should tliink of your pro¬ 
gram as a very good start on rlie road ro becoming a skillful teacher (Branatord, Darling- 
I lam mi md, ^ LePage, 20L35 ; Bmuwer & Korrhagen, 2005)- T lowever, li js mly a stair. Developing 
irue expertise jn ajiy profession, including leaching, rakes manv years of experience, all hough 
even a single year of reaching experience can mak# a significant difference {Berliner, 2001; 
Clotfelter, Ladd, & Vigdor, 2007; Henry, Bsistiuii, & Fortner, 2011), So be patient with yourself, 
and recognize chut occasionally Feeling a hit unsure and making mistakes is par for the course. As 
you gain experience, you'll gradually become able ro make decisions about routine Situations and 
prublems quickly and efficiently, giving you the rime and energy to rhink creatively and rtexiblv 
about how best ro reach classroom subject matter (Borko & Putnam. 1996; Bransfdrd, Derry, 
Berliner, Hanfimem&s, 2(3115; Feldon, 20(17). 
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Strategies for Studying and Learning 
Effectively 

As you Learn frui-re- ^.br^LiE educational psychology—and especially as you I tarn about rht natu re of 
human rhinkin^ and Learning—you'll gain muny insight inro how you am help srudenrs more 
effectively master classroom suhjea marten We authors hope rhar you'll also gaim insights iihd 
how yo-tf can becrer learn hi id remember course material. For now,, we ii^est five general 

strareg its. 

^ u-J&rf/ jag# nwrf to jw#r existitt£ kmwisdgp prior exfwriemvi- Fur cample, connect 
new concepts and principles with memorable childhood events, previous course work, or 
your general knowledge about human beings and their behavior, hi gerieral, people learn 
and remember tilings mort easily and effectively when they engage in misanis^ful Learn¬ 
ing —rhar is, tv lit n iliev conned new informal ion and ideas 10 e kings they've previous I v 
I earned. 

# Aithviy Own/dier hvii' jswc iN/ormaties might tvnSrarfict yotar existing htfiefj. As tilt earlier 
OOPS rest may have shown you, some of wliar you currently "know' 1 and believe may be 
sorc-cpf-bur-nor-^nirt accurate or even out-and-our /^accurate- People's existing beliefs can 
occasionally wreak havoc wirh new learning, For example, many students in richer educa¬ 
tion classes reject research findings that appear to be inconsistent with their personal beliefs 
and experiences (Fives Sc. Gill, 2015; Gregoire., 2(>0_>; Richardson. 200J). 

As you read about and study educational psychology, then, think about how some ideas 
and research findings might actually con trad jer and discredit your prior "knowledge." 
When you encounter pulling or seemingly "wrong" ideas and findings, wt hope you'll 
kiep an opeii mind and, iti particular^ consider how and why they might have some valid¬ 
ity and worth. Ideally, effective learners undergo r-umk^jWThey revise* their existing 
notions to accommodate new and discrepant information. 

• Tire uluIWi ibjrflpb xrtd priwipfei iv c'D^rneff xXdtKp/ei, Children become increasingly able 
to til ill k about abstract ideas as they get older, but people of ail ages Cali more readily 
understand and remember absciaec information when they tie ic to concrete objects and 
events. Short examples and lengthier case studies that involve real children and Teach¬ 
ers, videos Thai depict classrooms m action, Experiencing Firsthand exercises such as the 
OOPS resr—all of these can enhance your understanding and memory of new concepts 
and help you reCogni^e them when you See them in your own work with children and 
adolescents. 
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• Eitibofale hn yiw n&i f jV rfrfsf addlMg to it. E&difir in (lit chapter we mtii- 
ciaficd time the: process of efafror&twtsr —embed Iishing on new information in some way— 
enhances Learning and memory of chc information. So cry to think ArpW die information 
you read. Draw inferences from rht ideas presented. Generate new examples of conc eprs. 
Tdciirify your own cduGLriord applicarious of venous principles of learning, develop nit nr v 
and motivation. 

** Pnrt#dir&Ily c/m.^ yburjt'Ij s,mym retxtmfrtY t tad tttutffste W wfwt y&s/ .(mu' r&id. There are 

runts when even rhe mo if ddigenr irndturs donr concent rare *yv\ wfoix rhcy’rc rciidi ng— 
wile1 1 they'll actually thinking about something else as their eyuS go down tile page. So Stop 
oli-Le in a while (perhaps oli-Ce every tw s o or three pages) to make Sure you've really Le&riied 
and understtxxd the things you've been reading. Trv to summarize the material. Ask your- 
self queKiirsiiK about it. and make sure everything makes sejise to you. Cheek your ma^cery 
of ii>us CiHKc |^5 hy doing tferivmes and taking self-check quizzes sprinkled rhroufihour il 
chapter in rhe Pearson c reset, And rack I e rhe Pnujnce for Your T.icensurt Fxann exercise tliar 
appears alter each chaplet Summary. 

When all is sajd and duJie, your goal ui studying educational psychology isn't ro memorize 
enough facts rhsr you. can get good grades on resrs and quines, fnsread, your goal is to become rhe 
best teacher—and also the best banxr —you can possibly he. A* you look forward to your eiury into 
the tuacllihg proleSSion, we urge you Co he Confident that with time, practice* a Solid understanding od 
how children and adolescents Learn and develop, a large toolkit of instructional srrategies, and every 
student's best interests ac heart, yrsu can truly make- a Fognifiraur difference in voung persple's Lives. 


Activity 1.5 — Classifying Research Studies 

This activity gives you practice in distinguishing among descriptive, correlational, and 
experimental research It is accompanied by Activity data 1.5. 

1. Look at Activity data 1.5. Consider whether each of the results described reflects 

descriptive, correlational, or experimental study. In each case, you should explain your 
reasoning. Attempt to do on your own without referring to the answers provided. Check 
answers provided and compare to your answers ONLY after you have completed the 
activity on your own. 
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Activity data 1.5 below. 

Study #1 

Ormrod and Jenkins (1989) reported that in a group of 20 third and fourth graders, the predominant 
strategy the children used to learn a list of spelling words was saying the letters of each word out loud. 

Study #2 

In a study by Palardy (1969), first-grade teachers were asked whether they believed that girls were better 
readers than boys. Some teachers said that girls were better readers than boys; others said that girls and 
boys had equal reading ability. At the beginning of the school year, there were no differences in reading 
readiness between girls and boys for either group of teachers. At the end of the year, reading 
achievement tests yielded these average scores: 

Teacher Expectations Girls' Test Scores _ Boys' Test Scores 

Girls are better readers 96.7 89.2 

Girls and boys are equal 96.2 96.5 


Study #3 

Laosa (1982) has reported that parents with higher educational levels are more likely to read to their 
children than parents with lower levels. 

Study #4 

Wakshlag, Reitz, and Zillmann (1982) showed first and second graders an educational television program 
with either fast-tempo or slow-tempo music in the background. Students who had the slow-tempo music 
learned more from the program than students who had the fast-tempo music. 

Study #5 

After analyzing tape recordings of numerous science classrooms in action, Rowe (1974) reported that 
when the teachers asked a student a question, they waited an average of only one second for the student 
to reply before repeating or rephrasing the question, asking a different question, or calling on another 
student. 

Study #6 

In a study of 20,364 high school seniors, students who spent more time on their homework got higher 
grades (Keith, 1982). 

Study #7 

In a study with Spanish-speaking kindergartners by Dreisbach and Keogh (1982), some students were 
given training in test-taking skills, and other students spent the same amount of time drawing pictures. 
The students with the training later got higher scores on a school readiness test than did the students who 
had no training. 


Correct answers are as follows: 

Study #1 : Descriptive—It describes the most common strategy used to learn 
spelling words, but it does not relate this strategy to another variable. 

Study #2 : Correlational—Teachers’ beliefs at the beginning of the school year 
(either that girls and boys read equally well, or that girls are better readers) 
are consistent with the pattern of reading achievement test scores at the end 
of the year. The experimenter does not specifically manipulate teachers’ 
beliefs but examines them as they already exist. 
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Study #3 : Correlational—There is a relationship between parental education 
and the amount of reading to children, but the educational level of the 
parents is not manipulated by the experimenter. 

Study #4 : Experimental—The experimenters manipulate the tempo of music 
that the children hear. 

Study #5 : Descriptive—The amount of wait time after teacher questions is 
reported, but it is not related to another variable. 

Study #6 : Correlational—Time doing homework and GPAs are related, but the 
amount of time each student does homework is not controlled. 

Study #7 : Experimental—The experimenters determine which students get the 
training and which do not. 
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Lecture Notes for Modules 3 & 4 

TEXTBOOK CHAPTER 2: COGNITIVE AND LINGUISTIC DEVELOPMENT 

LEARNING OUTCOMES 

1 Describe four principles portraying the general nature of child development and the 
interactive roles of heredity and environment in guiding it. 

2 Explain how the brain and its development influence children's thinking and learning. 

3 Ability to apply Piaget's theory of cognitive development to classroom practice. 

4 Ability to apply Vygotsky's theory of cognitive development to classroom practice. 

5 Describe developmental changes in language during the school years, and explain 
how you might adapt instruction to children with diverse linguistic abilities and needs. 
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CASI STUDY: APPLE TARTS 

Ms. Lombardi fourth grade class has learned how* to add and subtract 
fractions but not yet studied hew to divide by fractions. Nevertheless., 
students are werking in small groups to tackle the following problem, which 
req j res dividing 20 by %. 

Mom makes small apple tarts, using three quarters of an app a tar 
each sma I tart Sha has 20 apples. How many small apple tarts car she 
make? (J. Hiebert et al.. 1997, p. 1 1 Aj' 


One graup has already agreed that Vlam c&n use* thr«e-f<lurths. of each 
apple to make 20 tar Is, with one lourlJh oF each appla being left to make 
add tie na tarts. 


Liz: 

Jeanette 

Uz; 

Jeanette: 

Kerri: 

Jeanette 

Liz: 

Jeanette. 

Liz: 


5o ye jVe got twenty quarters feft. 

Yes,,. . and twenty quarters is equal to five apples,,,. » 
fve apples divided by— 

Sne, sever*, eight 

but three-quarters equals three. 

But she can't make only three apple tarts! 

No, ya.j r ve sril gat twenty. 

But you've got twenty quarters, if yau'vc go" twenty quarters 
you m gh t be right. 

I'l show you. 

No. I've drawn them all here. 


Kerri: Hnw many quarters have' yutl gat? Twenty? 

LiZ; Yds,, one quarter makes fvw apples and out ol iVe apples she 

can make five tarls which w II make that twenty-five :ans and 
then she will have, wait, one, two, three, four, five quarters, 
she'll have one, two, three, fojr, Five quarters.... (J. Hiebert 
et*l., 1997, p. 121) 


Eventually the group arr ves at the correct answer- Mom can make 26 tarls 
and w I have half an apple left over. 


■ 


* 


Is th« app e-tarrs pnonlern deve opmenrally approoriare foi Ms. Lombards 
Students? Why nr why not' 7 

What advantages m ght Lhcm be Tor making iJhis task a group act rvity? 
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Case Study Analysis 

Apple Tarts 

Why do the girls find this problem so difficult? 

The problem is difficult because the girls have to apply an abstract concept (division of 
fractions) that they haven’t yet mastered to solve a concrete problem. Note they are most 
successful when they talk about the problem in concrete terms — “In each apple there is a 
quarter left... and twenty quarters is equal to five apples” — and apply computational 
processes that they do know (addition of fractions). 

Discussion Topics 

1. Do children who reach early milestones (e.g., walking, talking) sooner than their peers 
also have higher academic ability later on? 

Note: Any correlations along this line tend to be low or nonexistent 

2. To what extent is intelligence influenced by heredity and environment? To what 
extent are personality characteristics influenced by heredity and environment? 

(You may want to conclude this discussion by saying that environment, including the 
school environment, does have a significant impact on a child’s development; 
teachers and schools do make a difference. At the same time, teachers must 
remember that environment can facilitate developmental changes only when 
maturational processes also allow these changes to occur.) 

3. How important is ongoing brain research to the work of teachers? In what ways can it 
inform the practice of teaching and learning? 

4. What kinds of scaffolding do parents and teachers use to help children develop new 
skills? (Students should think of specific, concrete examples of scaffolding in 
everyday childrearing and classroom instruction.) 

5. Can the theories of Piaget and Vygotsky be applied in combination in the classroom? 
What kind of activities might utilize both theories? 

6. To what extent and in what contexts should students’ local dialects be encouraged or 
discouraged in the classroom? 
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General Principles of Human Development 

Four i;«riirr.il principle :lhiriicirn^r- :hilJrcn'f physicrd, luijnmvr.. peruui-iU .■ ii.I social 
JcvclopCTKClC. 

■ TJk ofdti+iofX'Wtm |-J' J-TO^Ti/AiFJ' fiwdkhf&Si\ Rrt 4 --U>lflC^S have ttbSC^iai III HI \J I. '■I'-'Hi U. m 

dr^lupmtnr; ihm is, they've seen smil.ir puitmis m how ■.InL.lr-n >.Ii.inut over time despitt' 
tunsidenibJe diHert ntes in the tuvinuniritiuts in wlneh ihr children jjn.-'.v up. .Suine <if ifux 
iiJLivc-M^I icy is in.4r.krd hy ibt ocqnumuin ii - up v ltd rri 1 1 ■:■ : t□ ric- 1 — new.. devc-liirpmenH 
lilljr mure advanced t^aviors —m pftdkublr scqi.hrihrt. Re «ttjnfJr, duMrcci muH he able 
W ^a]|< hdbrr ihcV jump. Slid They R1VSE he able TO tiWJlir *ltd work wuh whofc 

iiuir'ilxsi- befbft they beLume -lapabLi- nl uvauu frmXiui 15- in lllMlwiriatkd problem sdNi^g. 

* Liddrrk Jcivfifi Ji* dl^Wrja/ n.'i'f j . K ut aJl lIii ULrcrii me hi particidau riii U:a oiFt 1 m, ihr same nee: 
^nme r^-urh ihrm eirhrr, aimr Uier. Accordingly., wt-'rt upc m sm- CHWiside-rahU: l*kt/J j. a in 
XEudmEJ ? 1 ilrVrJi iplYIr II 1 .1 L iI C u 11 1jl pi ixhmc-JLEl .1 1 fllhy .iJl'iijJr V rdilr level. As Cc-.-Lchr-rJ!, iVr xhmi id 

Mc^rr ;wmip TO COIH'llHHHlfl alxAII wh:.r individual HlldclKE Cftft and tifiCIMW 4i> hamd ,,n aijc 
:lIuhl'. Pur Eiamplf. although Mi. Lumby.rd& applc-mrca pfotJefn appear* Eu he dcu E lup- 
muniiillj appropriate fur mme uf her jcudeiitt. ii might be tuu advanced fur etfjher*. 

m Dcvcfi/pmcnf ;j cficM L 'H jrtrti/di vf fdath/dj r &pidgfiitrtJb j j 0 jt* 1- /j iltJ'Ji Lc.T fier^tds &f nori cr 

grkMih il^j'.vrfcj.vrji. Dt-veUipmeni d^e.uLL nccOLsarily pncHJH-d 11 j. coaftaiiE nu<-. Inr eKiiznpl^.. 
TCNjdkis may sfwfc wjfh a limned voedwlary andetw-wuni "KfiTeiHii" birseYe^l months, 
^ct .some! 1 me aioilEld their Second hirrhday iheurvooafeuls ry expsmpds rapidly Sind Thrir.srll- 
tennlcJ fx-L^KVie l-JiiLiLr and lui iJ^l, wiEtun jU2i. a fiU 1 weefea. And ai'lcr Seemingly JEaJlnig uuC 
hr i;L;hi-n-i ir iniuy yuung adijltsL-tfiLis uncLtr^n in nik-ksitni ^rcewi Ii sp.irL,..ihucKin^ up srv- 
c-ril jin tir?. wLEhin 1 yviir nr hi. fh'-EWGwmally ehiLdrc'n evt-u ukr j. lempEir^ry sirp Jtkirh^iird, 
^ptirrm]/ bwiiisc 1 thr-i ,s gv- ijL i.hE poch'ru i m A Hvr rlui jLi ill; i panimliir pbysirM.1 nr enqj-iLiJVc- 
skiM are :ihoor 10 mskr a mu-jiif ksp fora'Srd ^Grr^hk^dl-SnHWr Thrfcn h 2004^ Mwrs.. 
(nhbhu, Mj-u'iiii, fie Slinrfir, 2WS). 

Sume JcUelupJineilCil iheuniCI have tu^^eSEed ch;U SuLli pilE-ertia uf ihn^h ^rs^Eh re- 
IkcL distinctly diHrrein ptnuds, ck jteya. 111 ikvtktpincin s jxvu II set nn fsaznp-lb in rbe 
diHaii^inn ul Pju^ri 1 1 hr* iry l.-ur-r ml chis i hiipirr. E jnKrr ihennm in.nir.ui hrLi-rVr ihuc .rn lii 
is ptttfi *>( df lijfTr £nc can Krsc hr i:hiLr:iLTtn.:'V-:L iis rrjlinjc iiLU ^cTirril trcxiift ihiu. can't rr-Jly 

fct brokrti into discnfie snakes, Birher way, rsrly ^IrMcIormeiffsl ^jM^fiLcmcnis stnrk^r ccr- 
caiikly priA'ink a fuUiKkucitMi 4 mi wbidi h[ff advtimtmHiLS can T>uiM—heiiie ■ he p-^odiei^sble 
jAyj-Af/o^-rA.'r II.H liiv *:rt msuty 4Lt ,, .Tji:>pinemj.l pnj^rt^enuiLS. 

* HcmJifj gwdtm-mmtwf /ptJcv,, 1 .: r m ifvir cjjc ^/j vm dtr-hfimcnL Vi rtuuljy all ;ls peeis ufdEwvlap- 

mcTiE art uilliir ih. rd c'lEhr-r dirM^ly or iJidii r-ccdy by a. i h dd's ^riirNi' nuJcrnp. For tKiiznplc^. 

aHjn : 4 ici birili chiklren begin to shuw generic indinsrioiw, or that predl^psuse 

tlx-m cu rtrapixwd Eu phyjkaJ and ktCrd e^einE^ in *>ctairi ways — f^lupl lo be LaJinuf ir- 
rilabLe, <HiCg<HEi^ of 1 ihy. t'lieei lul ur 1 fearful. KhK all mlieiiCo.l lI'i ii^LLleriJE iCE; appeitr* iu carJy. 
licjwKvtT. I lertvLLLy euntinuts r-:h uUMif a child's jtjnKwth ilkmugh Li —a ^rnduaL, 

ljtilti M'i.1 Jy d riv^n acquifiLign Lif nu\rc ^dv.nurd physical aind cieurLiLn^.; iLiil inpj.hi Iji irn iymet 
1 hr coursr- esc i IuLlIjiXhI aind adnh^cence. Pnr rA.-LrupIc 1 .. 1 n■;:-c«. sIcjLIs sn-. li m. w s iJki ng.. nun* 
niiig, md jumping dc^rlup pr^ma'ily he a resuli of nrun>logk*l develupmcm, inwraptd 
Si J eny.lh. and ii il'i e:i£4-;: mumulai ^LHlErul — i:h;iEi L urt Ehaiare lately ;:elLMrliriei | hy inllcdljcd. 
nuiLa^KiiL " 1 iisi ru-i’i inns.' And ^EiiEULidly driven miLumiuKiiil ehnn^es in ihe brim h:ivt 1 
:;i_u iii kiini nnp:L^r nn ehiULrens lEitreism^ . 1 i :■ 1J11 y in think ;ind lx hive tllteuvely ind et- 
li.'irmly «:inun- ibsui e his punE .thnnly). 
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THE MULTIPLE LAYERS OF ENVIRONMENTAL 
INFLUENCE; BIOECOLOGICAL SYSTEMS AND THE 
IMPORTANCE OF CULTURE 

As wc consider the various ways in which the environment might influence children s develop¬ 
ment, we must he careful rhat we don": limit our thinking only to children's immediate surround¬ 
ings. In fact, as developmental theorist Urie B ro n fen b rennet lias pointed out in his 

, any large sociecy encompasses several "layers” of environment that all have sig¬ 
nificant impacts on children's, development and afe h in turn h either directly or indirectly influ¬ 
enced by the other layers and by the children themselves (Bronfenb rentier, 2005; Bronlenbrtnner 
& Ccci, 1994; Bronfenbrenner & Morris , 199 ft). 

Figure 2.1 depicts rhe various layers of influence rhat Bronfenbrenner has proposed. More 
specifically: 

L The ijyild brings certain individual characteristics (e.g., unique ternperamenrs and physi¬ 
ological features) and age-related developmental acquisitions (e.g_, cognitive abilities and 
interpersonal skills) that influence rhe child's behaviors in any given situation. 

2. The child is regularly immersed in certain micrtisystufits —certain everyday contexts (e.g at 
family, school, friendships) that both influence and tire influenced by the child's characteris¬ 
tics and behaviors. 

3l The microsysterns in which achiid 1 i ves and grows wffaetttemeamther i n wliar Bronfenbrenner 
has called a wesosystew. For example, a rem pe ram en rally hyperactive child might initially 
elide stringent disciplinary actions at school (one microsystem), hut concerned parents (an¬ 
other microsystem) might actively seek out the child's teachers and suggest alternative 
strategics thar can channel the child's behaviors inro produerivc activities. 

4v Encompassing the day-to-day conrexrs in which a child lives, works, and plays is a broader 
exo.ty.item, which includes people and institutions rhat indirectly affect the child's develop¬ 
ment through their influences on various microsystems. For example, the nature of parents" 
employment can aflect their ability to provide adequate Jiving quarters, nutrition, and 
health cart for their family, and a good social support network can give parents advice, 
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PIGliftE 2 t In Bronfftnb**nn*r*s bio«e&4oqlcal &yst«fm growing cMdftn 

*Uf*et And At* *tf*t1#d by multlpl* *yU*tn* th*( *r* r»U*d within **# An*th#f And 
chanpn over 1»m# 



OrofinavM»m »it n-n* 


«Hrinri;r. atd tfTur»i»f* to itulUfurin* orcurntfAiKrt WtifivMe, lad «*»1 lid 

c*d ^rwin And |m. o« mil of mi* cwc t.wixf tetter Jfki xVuis tA fticir effort* to 

surtufr ihUrctii Hortative dntb(«mctif utdtaul AclMrtvr 

5. A cfckl i t5uv,vra*»«numtkd wtlim in cren taewitf *Imc(i incli*fct i im*i 

ctf i» wrttcr* i*-kck. ttitubtftid pcnpett**c%. and bclttnur pitm*, aa veil it iir-f?jJiinr 
turrmi cvrtrta > c jr , Wat —i,rr A uti ptttftu un/umr kaiju ur pcJrttid klnlr i 

6. ( lol.ifcoir^fk r*^,gruv U|» Att hv n>*CTrft vfifu lfttre*Mfecy 

Al i&4iu;t AtM ill p.«t Ixim* flitf inttrsir tme itixbc*—in what li-?uetfrtit'metier 
mi uiy jdfvisr^t Hi rW Km:cn art ni.imwi in Ftran 1 11 hr rrimjwi, nxbm 
nmu;t4iail prjutKn rr.u:ht rlunis .fuxdimir rn^ mhin rrpnrr mat rtaAth hr.i 2«. 

juttrnmenf ijxnc** miuHr prm-dr wihiifr* that help jwrtnn. m l ttK ben nwe ttfu- 
d%tfr ttofdftn t, A»d *uc«m\pc nerd Mitt* «*d 
cfonjjr a two or **jrc *tt\ero4ij* regular!* mcerur In ***cf.il, c% dun * c*virtirfe***rt ut 
ftyxs *m 4|iVnt. nuue|>UMa 4 r rnumdif influent ifyr rmte rlrit art in iur»t «* tint idui 
•n f. D hr . illlO, 'IInl«n X Smirh l^iHI 
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Role of the Brain in Learning and Development 

One key player ail ild^M-ii 'e developmen? a, uf euui'Si-, the bmitfi Tin- human bruin u an ineYedi- 
bl y com plicated CHgus that MercraL iriiiiojx c.rl 1st. ATxhji 1CJ(? bill kin ciflhern are nerve 

cells-, or i . c Ii-li art mLC/ruiuppie in ujte and. i istercuiineLted in c.mi inlt-si ways, Scicne nevjcwii 

r^reive sn formal in wi I mm the rtSE aht ltody, other* synEhesiat ami jnic-rpreE iti.iE Elk formal i li n, 
and lull others Bc-nd message* eJul irLL [hr body how in rc-s|Hiitt'- eo its. pn-smi airoumsEaneea. 

Acwmpsuying ne-utons. art perhaps I to 5 Trillion ■- " . which seeve * variety ^spedaliwJ 

fUrtCliCHYS tha£ ciihfuKe the filiiCttufurij; of MQTCi&S otf io (idler Way! keep (he ttfajE'i guaflg. 

Every neuron tlfiS I'uJJWEftwJa braLYLhltke atriiLLlifel, Cal lid dttirffiftt, i.ihat Ytiti-vi: lSkr!5u£cJ 
inim citherf atcu rous (see- Figure 2.2). Every neumei also has an cixtx. a long, armlike aEruc/ture that 
irHiismin infi.srmaEH.afi cm ei suLI oilier nrurcttis. The- axon may branch que many i imri, iind ihr 
Clkls of its h-^.IV t hrF. l-L-LMr ivTUffOdf tIyh[ CcMM-Hin ccri n i;hrmn;:il SubiT^mtS- Cmott 

ihe!e SiabwTOCcS in S niWBTlcLYr& Tiir^k-nr (fcnui DW *11) lYCUtOlY*, much ofrht *KOH Ni* while. I^rry 
LUaLillg LUl 111.1 i HiiJ cVi rl i&tZTifr 

\JFhan a Eiturcm’s deindntei an; sairnoLued by oilier ncrumiLS—whic.it EYiigliE also be in the 
bum cw, instead, Etiight esiend frxim other parti of ihe body—the dendnrei become eJeeuually 
ctiarj.j-rd. Sf rhr eliehJ c-hii^e rvaiiirc a CTen..un Lt-vrJ, sbr iiriirojL Jires, h-jusmii; an eLi-c-ifiai] impulse 
■ili'Ii.u in .^iHi 10 ch r remuml Lhih oiv 1 f rhe :i w i hug:myrl.1 1 slirnih. ih r irnpykr iravds n11r 

rapidly btMraiHr it leaps from one g*-p in ilie- mythn to (hr ne^i. Hlm.jr;i ,ig. if it vitr^ pl#)U!Yg l^ip- 
\^. If the :i:cuii doeHs'l luve a. mytliri llieSth, (Lie impulse I wtk nxic^.- sluwly. 

fiuriomJy, neucoril duu'i :u.cuilly loulIi cine aomht r. limead, they sctncL cbe/rtienl 
HMhrLr lirll^h.hc.k-S :4i:rCHK ElJiy S|iait-5 Jciscmn : 1 S . Vi'llrn an ifU-4-|riLlill jmpllhr- OIliVC^ ilJi-iOU. 

a rieti-ron'fl ftason. if si^jwls the feminiil-hurroiis-to rcleftw ihcmioils ^■uowi'i ' 

EhM-i tf^vcl rlie s}T:?|>srt Rod srimitlnEe (Ftighborirg 
nonron& Any jingle fcrUiO^ have aympric f-WkUrf- 
(iuEif- iviili hundr'o.lil or o'm ll'iouSands of oilin' niL"oiis 
i'C.acnyiin:iii & TcAisee-Liviirue, E yS 1 ”; Lietie miLiii, 2l)f)IJ. 

W'jeJ i i lirar haswa in mi ms. l-rL'a ofinsidt-r four 
p>inE.i abcHii ihr brain and iis coir in ibJiivt 
drvdopmriir 

■ D. tfcrtW of ffte .irlrO.- ic.-re cftfjit'int Jptfioititl ktf 
rAry all rca-rJ^ n'oicfj awiA u.w dswrAc-r. P.racn Hrixl urei 
ml rhe LcMttr uid snuldle parts of rlic hnnn sfwcialiae 

ML rHSe-OluJ pb }-S I LI k.IJHail p«K-T^Wt Ll.tilE h IEIi[). 

hibiruHl body nMivemcnTS (eg., riding * bicycle). 

■nkl bte^iie prfi.cp<,u:i] felcills (e.Ji., da^Lfliiiig att-eiiLiun 
Lo jiufenLially Siff-<hrea.lcisii^g Jlijnuli'L (jutfllplex . 
cxifiteiuoi eJi i liking i a lets pi are primiLnly in lLic’ 

. which re.us un ihe K.ipaiLLl sidet od Lhr braiiL 
(ike * thick, lumpy H!Hiprr. The pnn of the CCiricir k»- 
ciic:i iusr behind ihr forehead, known as. rhe pnf/nti- 
roi r rci^a. is hfjjgly f-elpossible v; ^ide Moiety ol' 
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very human activities,, including sustained attention, plannings reasoning, decision making, 
coordination of complex activities* and inhibition of nonproductive thoughts and behaviors. 
Other areas of the cone* are actively involved in interpreting visual and auditory information, 
identifying rhe spatial characters sties of objects and events, and retaining general knowledge 
about the world. 

To some degree, the left and right halves of the cortex-— its two frtrtmphirw — also have 
Somewhat distinct specialties. For most people, the left hemisphere takes primary respon¬ 
sibility lor language and logical thinking, whereas the right hemisphere is more dominant 
in visual and spatial tasks {Byrnes, 2001; Ornsrein, iy L /7; Siegel, 2012). Yer contrary ro a 
popular belief, |>e<jple rarely, if ever, think exclusively in one hemisphere. There's really no 
such thing as. 11 left-brain” or "right-brain'’ chinking: The two hemispheres constantly col¬ 
laborate in day-to-day tasks. In fact, learning or thinking about virtually anything, even 
a fairly simple idea, tends to be distributed across many parts of the brain (Bressler, 2002; 
Gonsalves & Cohen, 2010; I laxby ct ah, 2001). 
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■ L&rtrwg tnuiwgtfffm tltt'dvpmttf mtfftw tbanga m synapses, nenrom, and giiai ftvVj- Much of 
human Learning involves strengthening existing synapses between neurons or *_ j Lsc form¬ 
ing new ones. Sometimes, however, making progrcis actually \nvulxc$ vlimiiiiitittg Synapses. 
Effective learning requires nor only that people- think and do certain things hut also that 
rhev itot iluiik and do oilier things—in other words, that they inhibit tendencies ro slunk 
or behave in particular ways (C. N. Davidson, 201 I I.khrman, 2001 ■ Mcrzcnich, 2E301), 
In addirion, a good deal of learning stems ro involve rlic form arum i>f new neurons or glial 
cells {Koob, 2009 k Spalding ti ah, 2013). 

* Drt'tlqpIBintdl m t&e brain etialdx nUYealittfify evtap/sx andiffkittff fhvUg&r. Neurons begin to 

form Synapses lung before a child is born. Bur shortly after birth, the rate ot synapse formation 
increases dramatically. Neurons sprout new dendrites in many directions, and so they come 
into contact with a lot ot' ilielr neighbors, especial]v in rhe fir^r 2 or 3 years of Life. Much of 
thia^arly synpptogeinesiF. ap[x-ars ro be driven primarily by generic programming rather rlifl.ii 
by learning experiences. Thanks to syriaptogenesis^ children in the elementary grades have 
many mote synapses than adults do (Bpllcp, 1999*t. A. Nelson, Thomas, & de Hsiuii, 2006). 

As children encounter different stimuli and experiences in their daily lives, some synapses 
come in quire handy and are u^ed repealed I v. Others are largely useless, and these gradually 
fade away through anorher genetically driven process known as ? a process, 

that conn nuts throughout dw elementary and secondary school years and into adulthood. 
Most synaptic pruning is a gmd thing—nor a foul one —because ic eliminaces ^nuisaiKt" 
synapses that arc inconsistent with typical environmental events and appropriate responses. 
Svnaptic pruning, then, may lx- Mother Nature's way of making rhe brain more-efficient 
^Bruerik Greemmgh, 2001; Bryck ik Fisher, 24H2; I Inrrenkicher Sc Dabhnlkar, 1997). 

Another important developmental process in ilie brain is myellnatlon. When neurons 
rirsr develop k rheir axons have no myelin shturli. As they acquire rim myelin over time v 
rlity fire much more quickly, grearly enhancing rhe hrain's overall efficiency. Mydinarion 
continues throughout childhood., adolescence, and early adulthood, especially in the cortex 
(Giedd et aL, 2012; Merzenick, 20131; Paus et al_ 3 1999). 

In addition, rhe onset of puberty is marked by significant changes in hormone levels, which 
affect rhe continuing maturation of hrain structures and possibly also affect the- production 
and effectiveness of natwransmirrers {Ki>lb, <iihb, ft; Robinson, 2(303; Shen er ah, 2010; F, 
E Walker, 2002). Such changes can have an impact cun adolescents' functioning in a variety of 
areas, i I id udil ig atteli tiol i „ plal 1 1 1 i ng, and i impulse Coin ml. To Some deg Pee, adolescents' ab i I it icS 
to Learn and respond appropriated may temporarily decrease until brain functioning nc-stabilizes 
{MrGivcm, Andersen, Bvrd, Mutter, ik Reilly, 2002; Shell et aL, 2(310; Steinbeig, 2EX39). 

* The j braitr retrains adaptable tltrMtghout /ip-. Some aspects id cognitive development appear ro 
have sens i rive jxHods in which cerrain kinds of environmental srimuhtrioii art cmosl- F^r 
example p if infants don'r have norma] eajrosure ro jiarrcrns of light {e.g. v if congenital cata- 
tiiCLS make them functionally blind), they may Soon Lose the ability to Sec normally. And if 
children don't hear spoken language in rhe hrsc few years of life, they're apt to have trouble 
mastering some ol its complexities once they do begin to hear it {more about this point Later 
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in che chapter). However seeing patented light and hearing spoken language are mmal 
cs per it rites * nor exceptional ones. There is no evidence to indicate that sensitive periods 
exist for traditional academic subjects such as reading and mathematics. 

From a physiological standpoint, the brain's ability to reorganize itself in order to adapt 
to changing ci ream stances—that is, its city—persists throughout rhe life span (Che in 

& Schneider, 201 2; Kolbec al.* 2003; C. A, Nelson ec aL, 2006). The early years are impor¬ 
tant for development, to he sure, but so are rhe later years, For most topics and skills, there 
isn't a single “best'’ or lb only l? time to learn fBrucr, 1999* Byrnes & Fok* 1998, Geary* 1998* 
2009), The human brain never goes into lockdown mode. 

As researchers gradually pin down how the brain works mid develops* they're also begin¬ 
ning to get clues about how we can best foster children's and adolescents' cognitive development; 
th ree research-based recommendations are presented in the Applying Brain Research feature 
"Taking Developmental Changes in the Brain into Account/ 1 liven so, current knowledge of brain 
physiology doesn't yield many specifics about how 1 best uy foster scudenrs' learning and cognitive 
development (Ryrnts h 2007; G- A, Miller, 2010; Varma* McCaridliss, & Schwartz, 2008). By and 
large* if we want to understand the nature ol human learning and cognitive development* we 
must look primarily at what psychologists, rather than neurologists, have discovered. Two early 
theories—those of Jean Piaget and Lev Vygotsky—-have been especially influential in molding 
contemporary views of how children learn and develop. 


MyEdLab Self-Check 2.2 

My Ed Lab Application Exercise 2.1 . In this exercise, see if you can detect common 
teacher and parent misconceptions about how the brain develops. 


Piaget's Theory of Cognitive Development 
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PIAGET'S BASIC ASSUMPTIONS 

Filler inrrthiuorti S numbrif of' ideK and IMCtpfS ru describe md c« pl.-Li^ The ihangri Hi lq^n>l 
thinkii^g Tic L'T>3Li , vt-il in children mid. idoJe&tfenEt. 

- CtiAAtir imr lTli 1 ■'c-p „'mf nLJjwrW Fillet believed that children ire namril ly curious 

iLyhji i heir wx»dd ind amvtly s&tel: («ji inlhnii.n kici to lie-lp them in:tkr sense af it. They 
-:\mmi ml ly experiment with i be nbrect s. ehey enciinriter.. manipulating ihrm .iii*.l rihservLnfl 
tie cffc-LtElrf rtldf Afripiis 

■ Cj&rftfa *1 taiukr jAirH i 1 ii did r day-tu-d;ty L^|X-N EIILcJ, LlliUrci'l djiHl't 

lull piaaiVrly Sutli up ;i --uLlir-ilihKi of iSulaLud faLlfi.. Instead, they pull CInif csipt^irriKcS Lu- 
y.eiher iilid ;lil mijegratext view of hi?w the wurld opermex. For exiinple-, by iihseivin^ that 
■shhjdccs always fall duwn fiH-ver up) whe-n relc-ixed. chiJilrc-u Hc-l; in irsrniismiri ,i b.m«. liil- 
demandin^ i:d p;f.4vuy. Af i hr y i nirn-u:: wj eh family pees, vi sll lirm^ and ^ix^, and kmk ai 

pkn.ir«r txiq^s, rhry ^clop mon: uunpihrw unJerstsiklmjis ufanima Ie. Uk-rAtiw Fi^ci pro- 
I ii tied that l'I'ii Uin-I i timSEAKC lI'ili i own belief ami understanding! from thrif rtpertcbOeS, 
his ihenry is .snineiiinea tailed u.imilfucfiriit theory or, inure generally, COftStfUCtMflm . 

Lri Placet s lermnnki^y, the limits children do ind know ire ur^anused ns 
umnps. Lil' sjTTiLiir in::iiins cjr i iiOiirhii ihac ire used repeatedly in respunn- lu die envi riiiL- 
nten:. In i: ill I y, children'? themes sue LirLjely hrh.ivtoraL in nM.tuEe s but nvc-r ume they 

btxum* incrcMinjily mciit:il and, eventually, sbfitiixr fm evampk. m infant may have 

m put 1 11 1^-11 an.p5--i■ -rVn>L»IIi dLheiTke that she applied Co h Wirty of d>jeLI3 P kidihliihg her 
ihumb, LXfokies. md tuys. A 7-yta.r-old .rfiny have :l arheme far idem My my in alert ihiir in- 
clnde.s i heir lan^, ihin bodied JoeIc of lejjs.. .ind ^Luhery nature. A I yeur-nLd may imve i 
jsuheme io r wha: ■. liIis .1 ii i ii ns .'j ;d,ie. aLhnvi nu. him iq iL^dy irmiu per-rs. is heanj^ riiJu-r 

really ttKiil Or 'T14il 

klvrr IliThf,. Childfcu's St hrmrS *Pf mxliJicvl wiih cspn riclh'c, and many Kn^rnc ince- 
gi'atc.l vdth ui iL' mejiTie-C Fuf niSli-mu:. thiklrtni fxjj;iifc Eu take haeifa.i l 'L‘lii>.a.l iftE-eef*ekLCi«'ifihip3 
11111 :• iK^num They le-a.ru iliiir po:hJ]es, c*:h_ker ipiniik. mid f^erinnn shepherds nre nil Ju^s, 
that ik-_u..s siuke.s, and birdiire all animall; and lIult hoih .umri:ik and plniLis- ire hviiig^ 
■rreanire.s A prn s L| restively ni«.!_t ^rjiniitd bi'iily <if kiyiwLed^e .uni rhnu^hc pnicesjK-Js illuVrS 
children w in iCuirc^sin^ly ajmpIcK *ii 4 lojii^il wiy?. 

■ £6iidntt {QfliintKTll/ 1 m* * tti-o iutepfrm?ftt£T*y asslfttifiiiiQ* 

iiivnlvt^ re„sponding war dunking nbau: in oh|ex.f or ev^nt iili 
wiy 1 1'ii i .s 4X.Ki?i^Len: us i h in exisunj^ .snheme. Fnr example, m anl'an: miy ixurmUte a new 
teddy he-.ir \im* her piiiEan^-ihin^iais--mniiih .scheme. A 7-y^-ir-nld imiy quickly idc-JLiily i 

slirhtfy cMEuat mi ihcissfd^! mike. A L3-yfir-old imy readily kW ^ ilissmHCc's 

q^p-u L'l ur luiftlyk aS Fcin^ -ci Ehec 1 qUaEe f^hnxmhlu irf "tuouo yttiEtilMy.™ 

Bur JsoiTieilines '.hUdreii ciil': e-:oaly mrcrpntn and re.sponil w.i new ohjecr nr evtin uainu. 
eyismiu sc-rlie-iTiea. In rlie-ae aimai ions rule lxIV wo forms i A o:x.urt Children 

^■iLher (I / imikliI v nn rsa.si itii; ?i:hem«- cp ai ixann &.n the jlt-w uh;wL pr evem, pr (2) Enrm a 
new schc-me u.s deaL wuh ii. Exc example^ an ijdiin: may have- :p ufx-ai her m/^iic h wuu-r ifian 
lo flccommcxIftEe ^ Teddy h&fz hi p*w. A 13-ywr-tdd rwiy bwt rp rc-ui^c hit -cKi^iii^ 
JLlicfr'n: uf (lisllnici aL'L'mc'-iiinji. Co Lhau£L'5- nl shut's hul and wluL'l ikK. A 7-yua^-uhl whu cn- 
LXHJintrs a. Jixiju, sJnhery creur nre with fnur Jrcs can l ippLy i lie strhe-irie i's 11 :ik•= :■: hUki t 

haver Lcuj:) imd thus., alter same research, may auquire a nerw .scheme— kilu.wtiitdtr. 

A^imilatHUL and i^rcH.WTimn.iidiLCium lypi-Liliy work kind in bind ax children devrlpp ibrir 

knowJrdsc snd undflrscRTidiiip of chc w^ld. ChiMren mrcrprci c^di new c^t m-.iI . fhr 
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comexE of their exisiing knowledge (ami mi Lai l-s hi) bur at the same rime may mr>dify rlieir 
knowledge as a resub of rhc new evcnr (accommodation}. AccorrumocUriom rarely happens 
without ussimiLut i-LMi: Child run can benefit iVurru of accommodate to, new experiences tjiil v 
when they cun re I utu those experiences to their current knowledge and beJiefe. 

■ teurartimi mt& ow's pbyjicat am/ axi#/ MPmnmnts #n- m wtiai fir cognitm devtfopmnt. 
According to Piaget, active experimentation with thu physical world is critical lor Cog liilive 
growth. By exploring and manipulating physical objects—-for instance, fiddling with sand 
and water, playing games with balls and bats, and conducting Science experiments—chil¬ 
dren see rhe effects of erosion, discover principles relaxed rrs force and gravity, and 50 on. 

In Piagets view n inreracrion with orher people is equally important. Frequent soda! 
imte ructions—both pleasant (eg., conversations) and unpleasant (eg., conflicts about shar¬ 
ing and fair play) — help young children come to realise char different people see things 
differently and that their own view of the world isn't necessarily completely accurate or 
logical. And as children get older, discussions and disagreements about complex issues and 
problems—tor instance, she applc-rarrs problem in she opening rase study—can help xliem 
recognize and reexamine inconsistencies in their own reasoning, 

* A firfem rt/ pr&mvtcs prggrmi^ ttMi'isrd intT&jingiy tymp/sx taught. Piagec sug¬ 
gested rhar children art often in a stare id : Thev can comforcahlv jnrerprer and 

respond m new cvenrs using existing schemes- Bur as children grow older and expand fhcir 
horizons, they som crimes encounrer situations for which rhtir current knowledge and skills 
arc i nadcq uute, Such si tuat ions create i . a sort of mental d i scomfort that spu r* 

them to try to make sense of what they're observing. By replacing, reorganizing, or better 
integrating certain schemes (i_e_, through accommodation), children can better understand 
and address previously puzzling events. Tlie process of moving from equilibrium eo dis- 
i<\ 11 111 “11 i.nd ::.i: k 11 ]■:::'11 -'ll :.i;.r 11 i- know ii .1 Ill I J i:i;;. I 1: w . 

equi’i brat ion and children's intrinsic desire to achieve equilibrium promote thu develop¬ 
ment ol more complex levels ol thought and knowledge. 
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As an example, let's return to Brian’s responses ro die beads problem. Recall tliar die 
adulc asked Brian co draw rwo necklaces. ojie made- wirh rhe brown beads and one made 
wirh rhe wooden beads. The adult presumably hoped rhar after Man drew a brown-and- 
whirt necklace rluir was longer rhan j L n all-brown ncckhia-j he would norite rlw his draw¬ 
ings were inConsisteliL with 3lis Statement (bat die re wL-tfe more b rowll heads. Tile incoii- 
siscency mighr have led Brian ro experience disequilibrium, perhaps to die point where 
lie would revise his conclusion. In rhis case, however, Brian was apparentIv oblivious to 
rhe inconsistency, remained in equilibrium, and thus had no need rr> revise his 
r In liking, 

* in pdf/ d:\ d remit iff mstunttivw/ iftd?fg£j- fH iht' ttnufi, ikddrtii. think its ijiidlitdtiieiy 
dif]tr>:\it ways dt JijJtrttsi tigm. Long before researchers knew much abour bow 
rhe bram changes wkii age, Piaget speculated rhar ir dtay change in significant 
ways and that Such changes unable more Complex thought pfoCcSSei. He Sug¬ 
gested that ma[or nuufologicai changes take place when children are about 2 
years old, again when they're 6 or 7, and yet again around puberty. Changes at 
each of these times allow new abilities to emerge, such rhat children progress 
through a sentience of srages rhar rtfleer increasingly sophisticated Thought. As 
you'we already learned „ rhe brain does-, in fact, continue ro develop throughout 
childhood and adolescence, but whether Sume of its changes enable tile cogni¬ 
tive advancements Piaget described issrill an open question. 

FIAGET S PROPOSED STAGES OF COGNITIVE 
DEVELOPMENT 

Piaget pro|>osed that us u result of brain maturation, in numerable- experiences in 
children's physical and burial environments, and children's narural desire no 
make sense of and adapt to rheir wtirld, cognitive development proceeds through 
four disnncr stages, wirh die last three being constructed from children's accom¬ 
plishments ill preceding stages (e.g . Piaget, 197 3). Thus, the stages are 



An tveml that contradicts whai w& currecitly 
know amd believe about the war Id creates 
di's equilibrium—a feeling of discomfort that 
motivates us to try to resolve the contradiction 
some way. 


bierjrri&itai —each smgt provides a foLiiidarioii ftji any subsequent ones—and wi children progress 

through them in & particular order. 

Table 2. S sumrmriies Piaget's, proposed at&gesandl present examples of abilities acquired 
during each one. As you lookac. the table, plesjse keep three things in inind. First, some children 
art apt to be in tr&Riitiox from one stage to die neat, displaying characteristics of two adjacent 
stages at rhe same- nmc-. Second, as children gain abilities associated wirh more advanced litage*, 
they don't nccc&S&nly leave behind rhe characteristics they acquired in previous stage*. Filially, 
many developmental theorists suggest— and Piaget himself acknowledged—rliar die four.stages 
better describe how children ulid adolescents ttiti thinks father than how they always do think, aC 
any particular age {FJavelh 1994; Halford & Andrews, 2006; Klae^ynskii, 2t)l)L; Tanner & 
Inhelder, il 9<iU)_ 
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rnMPAPF/rnNTPA^T 


TABLE 2.1 * 

Piaqet r Ei Prcpcted Stages of Cognitive Develop me nt 

STAGE 

PROPOSED 

AGE RANGE 1 

GENERAL DESCRIPTION 

EXAMPLES OF ABILITIES ACQUIRED 

£i3fliCirlrnoTor 

St digit! 

Begins at birth 

Schemes are based largely on behav¬ 
iors sri d perceptions. Especially in 
the early part of this. s:age, children 
cannot thole about things.that arp 
rw: mni#digtdy n Jront-Gf th#m. and 
so Ihey locus On wha l they are doing 
and Me ng a: the moment. 

m Trial-and-error exper*T'-cnCatiDn wftfi physical ob¬ 
jects: Exploration and mampuaten of cbects to 
determine :heir properties 
■ Ob|^ct fMKflajntiftc*: ftaalipat^n thar rbochteon- 
:irv.ia to axiat fi-.HM whnn rpn-toxnd from u now 
■* Symbolic thought- Retxesenta-Tioi'i pf physical objecLs 
and events os merral entries (symbols! 

PraOiOeiatiEKial 

Slage 

Emerges at about 
ag* 2 

Thanks in port te- the r rapdy de 
u^ ^ing symbolic thinking .ability 
ch dr ao l ar'i i i:\-w think and mlk ab^ut 
U-ings-beyOnd tine r mniediaLeeii- 
pe* ence. Huwwr. iheydo fltfH ypL 
reason n logical, aduhlike ways. 

« Language : Rapid enpansion of vocabuary and gram 
■viaiiL aJ Atr-ijrtLVAS. 

■ LjTH -i ilfc-H phut and play: Eivarin'mni of imaginary 
BcenHrioa v* a .h plots and assigned rules (e.y rnw’rvry. 
doclcH*. SupenT-anJ 

* Intuitive thought: Somelogca! thinh ng (especially 
otter age 4;. bu: based or it or y cn hundnes and in 
:urten raiher than on Lonsccuiavnareness cr logical 
prln^spJn 

Concrete 

Openations 

Stage 

Erv+ii jH i at about aga 

- ■ i .-' 

A: luhlil.K .H|j| JH.lr\ hut h. InTiirad 

1.0 reasoning dbou L ocaicrete. J'eal-lile 
s LuaUons 

■ tHuiociicjn b-H^WHiHi- ui-a -i cJVhii and othorc.' pwi ■ 
tfwrtivei-- RecogniL on tl-aL one's owi> LhoughLs arid 
■’eehiigs nay be diPerenl l rvrn ihose ol others and do 
not necessarily rellec: reality 
- Class indusion: Ability to classify objects as be edg¬ 
ing to two or mere caregories simultaneously 
-■ C^n-urvation. KkhI ration, tha: amount st^y^lhA -h 

if noihn'ig a addod nr takan aw.ny, m-gardlof a\- 
1 era Lons n shape or -STrangempri: 

Fmrno3 

Opw^ilcwiQ 

Swgi" 

Emerges at about age 
tl or 12 r 

Logical reasoning processes are ap- 
plied te-obstract ideas os w«ll as to 
concrc:c object and situated*. Many 
rapabilitlp-n vw+iivi a for a^-^ncad 
masoning in feianen and trothatvot 
appear. 

* Logical -reasoning about abstract.- hypothetical, and 
contra iy*ta face ideas: Ability to- draw logical deduc 
dons about situot ons that have no basis, n physical 
rarity 

+ fropunw^al t^asonmg. Conqtpcml Lt^idArvtand ng 
of froctiSna. percenlagcB. deerr^a. juJ ratps 

* Formulation of miJtiple hypotheses: Ability - to kden- 
lify two ermofe ccmpeting hypotheses about pos- 
sbe cause and effect rclatoniihps 

w Separation and control of variables: Ability to tess 

1 'ry | J-:':tl'| h \h :i hy lYiAriipiilAji'ip fn'iH uAriahlft while hid¬ 
ing othar r^lavant uariaL-ilos. spriftmt 

* IkfeJlini; AbiliLy Lu-erix'^ion alternates LocurrenL 

3Dca ard po tical practices,, sonecimes ve:h litte 
regard for what is realistically possible under eKis:ing 
circumstances 


"1h» .v ]* rio^rfL pitHrud in lha -jiTI- ■ nuijh /i rt.■.=.-. * 1 = iujni a ail -ij‘i r- rah* h a bn L"i\H> Ah,, i.-itth , idhtr-> .Taj uh in rr-ariii-ar ! or it-* iuji k* ih* 

• ’.v.b :n ‘.:i ■. ./ "!?ges Jltfie ■-'••t- irv* 

t fl‘t-rC-.T'. h 'f^-, f 'iw Il>-,■ il ■_■_*>■ kJe i[■’£ u,"i:D I'j ■■ ■ ■ ■ T - ' .-’Juki' n -'i ■ !■_■ i -irv-- ■ ---j i>,■ - in. ■.•>-•!n‘>r': ■■■■■"■ Pbjic[ : '.>■■■■■■: I u.«: -i:« j' ■. wy'- hi" •■-■Virr;. - nj' il ..ij hi■, -H >; u« 

■■ Win m'-.d LDF&Uinil logic u-h l-4 ajh *t n ".Vijih i i,i u-kh: h■■ :hiy livm a - v lasto r- ■-unr ■ ■qr-i_i:> 
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Thr preopcradorttL uMirae optrocioni. and kKinul opersuow uccu r during the 

Khoul sca^J, aild 1 u ^L-']l \wik 1! [hear dhrif St*ftel ilUiett ditfily 



PREOPERATIONAL STAGE {AGE Z THROUGH AGE 4 OR 7) 

JjL rhc-riliy pun i>1 iKr , . -. hi Id T-n .E J,il ii^Ll.iiJr .eLlI h; VI M LiaJJ;, rttpJi KL-r. .AJL:L I ^ 

fnyiij wur^S ii: r h-i r rapidly in frying voiV-balarki Stn'c *5 j | itmi cfuhk rticfn r-o mrnwJljr 

itpr^crs :-«rid chiul: abour =i wide v^nciy of oh-n'cs and even is However, prttiftf-LniflaS chough 
has u-nrif definite limiULtkms, ETapciiidJy when umpired cu the uuntftte uptutiuial Lhdnkin$; chai 
tmeiyti later. Far example, FtageL dtscnburf yaung duSdseit n exhi'hmruc preopewatian^l -.^n- 
Thry dune yri ti avt xuHk ircu re uni kid tg jF-iIji irs hxik *i .i unkLiuKi .is. HEnnuir rJv- 

■ J Tii^hT ]|^ 4 ,- ,Li 11 Thus, pr^sdwolrrc nrnghr phy gnm<ri ingffttttr wirhuuc checking ru br EUSrt 
chcy>c ^11 pUjung hy ili r >irnr rules. suhd rhey ni^ icH El«r>ri in which rhey Ir^Mc driHih ihm 
artr CntiCal fibi I i: : ,l u il^' understanding. 

V.iLinp ■_Ji i M rt*n'i lhinkiii^ :dw> lends cu bt lomewlm i iJi:■ l 1 i■..11 it 111n-t-.i at I■=:i:■;L I mm in 
■ id l i J i"s ptiuac id v'irvf. V.v Vr ilrricLy rtrii hii'.v yijiiiju children h-LVr di lihLi Jny with ilsUti CnidlUlllIL 
p^ihlrrm (Mill lining jii 1 :imriii r ifuu cJir bniwiL hr.id* Liucjnimhr-r the wchvk-n ijiirfj. In iiddi- 

ciuii. they re upi haverroub&t wiih , They tail to realise ih*i if uofhiing is added 

C%kt'ii mWiy, LhcralSfkrfJiit ft Jubitai ill - uF ktrL uf dTi-JulCS ftiU SC Staj I he rcgaJtilrtl ul" dim igc* in 

thr shape u. airrangtrmnt uf ittimfi. MluSIStliae'iS, tiuri aider w h=if happeni wlxn vtr pMeliL L Wu 
cimsKrvatiun EiCkx tu VyKJtr»akd Nathan: 

(.Affriiriu^fl l'/j'jW e rdwi'.v K.iih-iiL the-1lirrc- uj.«irr: in I'lj^ure 2 . j. WV iird: him whrrhrr 

Ghsscs A B {xcLtftifi itvc wme anfwxiFU of w«cr, *nd hf rtplks noiiMctisiy iliaf cht} 1 do 

Wl- iI'ilii pnuF 1 liL' waArF I'Fnih GJaii [1 nlfth GlaSS C arid ink hartl ^ hellin' A ami L- ha^c die 
aarisc 4jnfkrtJiu. Naihait rrpEie-a. "Nu, ihu glats [puiiitrifji lu Glass >^] has mure because ids 
tillrr." 

(.■|‘.ffiLvrj^.v.fl £■/rr.yrjmTV r nria .?hnw NiLtian rwn niws til' »c-veci prilliu-.!i e-.-uli, like 


K:Hcha.n c^li i'i S i hr ftiH'irf n - ' ne'h riiiu iiid ^rrr-e rliHi i h r iwn ru^s h:iv-- ihir ^mr :«miMjni 
Wl - Spread I he J^LimkI fusv uljL. and ihe peiiinyrJ ixi^' lunh I ike chiS. 


*»***«$ 


Wben we JLih Nadian whtiher ibe fwo ruwra SiilJ li.Lve idir? tulve number, he repLw.v 'NVi.. 
i Iilx <Kir [pniiLiinij, iii che bminm ruv-1 lm marc- beriiitr n 's Inngm ’ 

A-j. children rfpprcHich ch-r l:ir r r pen ijl ihr prcWprrflrsCH^I Sifter, perhaps nr h found ^r I 
5, dity llinw rafly signs uf aduJi like liJgiHJ. EW L^-Urlplc, tlxy SuilRIimea draw Cnm:C( Lnurd-USkinB 
abuuL ■!J:ls:■; anuLulioiii and unn^ervncxM] pr\ibLeiTix. but iliey base their reisumlie <tri buir.he.s :Liid 
jniuinun mtber chin on .uiy lcolm:khji iv.Mreut.ss al niiderlyiiie. kipit.il pnnLtplex, aiwi itiux iliey 
Lan'i yt-i eeplacn ii’/ij their ^tncliKiiiiis ire cfirrect. 


CONCRETE OPERATIONS STAGE [AGE 6 OR 7 THROUGH AGE 11 OR 12) 

Piiigei proposed rhar aa chjldrc-n tJirtr iht- rhtir ihoughr processes 

hc^jme organ ized mn> hLf^ci sysrems 4 >i mtiinLl [iRji;csst; 5 — ^purtfitow —rhitr hUow rhem r> rhink 
il'i>:'!' 1 1 I'.-I I. y ri:.i ill ry 'i:.m |WmimisIv. Tlr\ il^l^^ R,ili>. Ion ihri ..v.11 j\i-. -■ .'! n, -■ :.n:l hr 

icigi necessariJj 1 il'itifLit by cjchenaRd may rt j fluc(. penoiiiLl opinions father eban reality. They 
also ciliobit such logical rMSnning abilities as clays inclusion and conservation. For example, rticy 
should readily conclude, as you presumably did ml an earber Experiencing Firsrhand exercise, tliar 
in a group of' brown and white wooden beads, diere obviously must be more wooden beads rhaji 
brown ones. 
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FIGURE 2.4 Conservation of weight: Ball A and Ball B initially weigh the 
same. When Ball B is flattened into a pancake shape, how does its weight 
now compare with that of Ball A? 




Children continue to refine their newly acquired logical thinking capabilities for sev¬ 
eral years. For instance, some forms of conservation, such as conservation of liquid and con¬ 
servation of number, appear ar age 6 or 7, whereas other forms emerge later. Consider the 
problem in Figure 2.4. Using a balance scale, an adult shows a child that two balls of clay 
have the same weight. One ball is removed from the scale and smashed into a pancake shape. 
Does the pancake weigh the same as the unsmashed ball, or are the weights different.'' 
Children typically don’t achieve conservation of weight—they don’t realize that the flattened 
pancake weighs the same as the round ball it was earlier—until about age 9 (Morra et al. t 
2008). 

Although students displaying concrete operational thought show many signs of logical 
thinking, their cognitive development isn’t yet complete. For example, they have trouble under¬ 
standing abstract ideas, and they may struggle with problems involving fractions and other pro¬ 
portions, as Liz, Jeanette, and Kerri do in the opening case study. 
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FORMAL OPERATIONS STAGE (AGE 11 OR 12 THROUGH ADULTHOOD) 

Once children acquire abilities characterizing Piagets e a they can think 

about concepts that have lirrle or no basis in concrete reality—for instance, absiracr concepts, 
hypothetical ideas* and conrrary-ro-fact statements. Thus* they begin to find underlying mean¬ 
ings in proverbs such as A wiling stone gathers no moss and Don't pur the tart before the /me. They 
can also recognize that what is logically valid might be different from what is true in the real 
world. For example, recall the earlier children-basketballs-jellybeans problem: //all children 
are basketballs and //all basketballs are jellybeans, then formal operational thinkers can logi¬ 
cally conclude char all children must be jellybeans, even though in the real world children aren’t 
jellybeans. 

From Piaget’s perspective, students’ mathematical abilities are likely to improve when for¬ 
mal operational thinking develops. Abstract math problems, such as word problems, should be¬ 
come easier to solve. And students should become capable of understanding such concepts us nega¬ 
tive number, pi (IT), and infinity '—for instance, they should now comprehend how temperature ean 
be below zero and how two parallel lines will never touch even if they go on forever. In addition* 
because students can now understand proportions fsee Table 2.1), they can more easily use frac¬ 
tions, decimals, and ratios when solving problems. 

Scientific reasoning is also likely to improve when students are capable of formal opera¬ 
tional thought. Three of the formal operational abilities listed in Table 2.1—reasoning logically 
about hypothetical ideas, formulating multiple hypotheses, and separating and controlling vari¬ 
ables—together allow many adolescents to use the scientific method, in which they test several pos¬ 
sible explanations for an observed phenomenon in a systematic manner. As an example, consider 
the pendulum problem in the following exercise. 

CRITIQUING PIAGET'S THEORY 

Perhaps Piaget's greatest contribution to our Lmderstanding of cognitive development was the nature 
of the questions he asked and tried to answer about how children think and reason. In addition, some of 
his key ideas have stood the test of time, including his ideas that children construct their own knowl¬ 
edge about the world, rhar they musr relate new experiences ro whar they already know, and rhar en¬ 
countering puzzling phenomena can sometimes spur them co revise their understandings. 

Paget's descriptions ol processes chut propei development—especially assimilation, accom¬ 
modation, and equilibration—can be frustrating]y vague, however (M. Chapman, 19 $8; diSessu, 
2006 ; Klahr* 2001). And interaction with one's physical environment, although certainly valuable, 
may he less critical than Piager believed. For instance* children with significant physical disabili¬ 
ties, who canT actively experiment with physical objects, learn a great deal about the world simply 
by observing what happens around them (Bebko, Burke, Craven, & Sarlo, 1992; Brainerd, 2003). 
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A SECOND LOOK AT PIAGET'S STAGES 

Piaget's proposal rhar cognitive development; progresses in stages has sparked a great deal of 
follow-up research, In general, this research supports Piaget's proposed sequence in which different 
abilities emerge but nor necessarily the ages at which they emerge. Piaget probably underesti¬ 
mated the thinking capabilities of preschoolers and elementary school students. For example., 
under some circumstances preschoolers are capable of class inclusion and conservation, and they 
have some ability 1 to comprehend abstract and contrary-ms-fact ideas fS. R Beck, Robinson, 
Carroll, Sc Apperiy, 2006; Goswami Sc Pauen,. 2005; McNeil & Ureal, 2009; Rosser, 1 994), Many 
first and second graders can understand and use simple proportions (e.g t , "A, 1 V 4 ) if they can 
relate the proportions to everyday objects and situations (Empson, 1999; Van Dooren, De Bock, 
Hessels, Janssens, Sl VerschafFcl, 2005). And some older elementary school children can separate 
and control variables if a task is simplified in some way (Loreher al.. 2010; Merz, 1995; Ruffman, 
Perner, Olson, & Dohercy, 1993). 

Yet Piaget seems to have uj-m^stimated what adolescents can do. Formal operational think¬ 
ing processes emerge more gradually than he suggested, and even high school students and adults 
don't necessarily use them regularly (FIidler, 1999; Kuhn & Franklin, 200b: Morra et al., 200ft \ 
Tourniaire & Pul os, 19ft 5)- Many adolescents seem ro berrer understand abstract ideas when those 
ideas are accompanied by concrete examples and mare rials (Blair Sc Schwartz, 2012; Kaminski & 
Sloucsky, 2012), Furthermore* students may demonstrate formal operational thought in one con¬ 
tent domain while thinking concretely in another (Lovell, 1979; Tamburrini, 1932). 

Explicit training and other Structured experiences Can Sometimes help children acquire 
reasoning abilities sooner than Piaget thought was possible (Braincrd, 2003; Kuhn, 2006). For 
example, children as young as age 4 or 5 begin to show conservation after having experience 
with conservation rusks, especially if they can actively manipulate the task materials and discuss 
their reasoning with someone who already exhibits conservation (Halford Sc Andrews, 2006; 
Siegltr & Chen, 2008; Siegler & Lin, 2010). Similarly, instruction with concrete or graphic 
materials can help children and adolescents better understand how to work with fractions and 
other proportions (Fujlmura, 2001; Jifcndra, Star, Rodrigues, Lindcll, ik Somcki, 20 I 1; Sarama 
Sc Clements, 2009). And in the upper elementary grades, children become increasingly able to 
separate and control variables when they have many experiences that require them to do so n and 
they can more easily solve logical problems involving hypothetical ideas if they're caught 
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relevant problem-solving strategies <Kuhn A: Pease, 2008; S. Lee, 1985; Lurch ct al., 2014; 
Schaublc, 1990). 

In liglu of such evidence, most researcliers believe that the logical thinking abilities Piaget 
described emerge in gradual, trend-like ways rather than in discrete stages. Nevertheless, as you’ll 
sec shortly, some theorists have offered stage-based theories that might account for childrens logi¬ 
cal reasoning in specific skill areas or content domains. 

CONSIDERING DIVERSITY FROM THE PERSPECTIVE 
OF PIAGET'S THEORY 

As a researcher working in Switzerland. Piaget conducted his studies with a particular population: 
Swiss children. However, the course of cognitive development appears to vary somewhat from one 
cultural group to another, probably because different cultures provide somew hat different experiences. 
For example, Mexican children who have had considerable experience in hand-weaving complex 

flower, animal, and geometric designs show preopera¬ 
tional and concrete operational abilities in new weav¬ 
ing problems sooner titan do tlicir same-age counter¬ 
parts in the United States; the difference remains 
even if the U.S. children arc given explicit training in 
the Mexican weaving techniques (Maynard & 
Greenfield, 20()3) And Mexican children whose fam¬ 
ilies make pottery (or a living acquire conservation 
skills earlier than tlicir peers in other Mexican fami¬ 
lies, probably because making pottery requires chil¬ 
dren to make frequent judgments about needed 
quanrincs of clay regardless of the clay s shape (Price- 
Will iams, Gordon, & Ramirez, 1969). 

Formal operational reasoning skills — for ex¬ 
ample. reasoning about hypothetical ideas and sep¬ 
arating and controlling variables—also vary from 
culture to culcure (Flicller, 1999; Norenzayan, 
Choi, & Peng, 2007; RogofF, 2003). Mainstream 
Western culture actively nurtures these skills 
through formal instruction in such academic con¬ 
tent domains as science, mathematics, literature, 
and social studies. In some other cultures, however, 
such skills may have little relevance to people’s daily 
lives (M. Cole, 1990; J. G- Miller, 1997; Norenzayan cr al., 2007), 


FIGURE 2.6 What are some possible reasons that Herb is 
catching more fish than the others? 



Source 9n»«J cr\ irr^qc croa-rd by Steven Pule* Adapted wini pommweo 


Even within a single cultural group, logical reasoning abilities vary considerably from one 
individual to another* in part as a result of differences in background knowledge about particular 
topics. For exam pi e* adolescents (adults, roo) often apply formal operational Thought to topics 
about which they know a great deal yet think concretely about topics with which they're unfamil¬ 
iar (Girotto & Light s 1993; M. C. Lie in 5 Clement, Pul os, & Sullivan., 1989; SchJiemann Carraher, 
1993). As an illustration, in a study by PuloS and Lint] (1981), ] 3 -year-olds, were shown a picture 
similar to the one in Figure 2.6 and told, "These four children go fishing every week, and one child, 
Herb, always catches the most fish. The other children wonder why/" Ji you look at the picture, you 
can see that Herb dilfers bom rhe other children in several ways, including his location, rhe bait he 
uses, and the length of his fishing rod. Students who h H ad fished a great deal more effectively sepa¬ 
rated and controlled variables lor this situation than they did lor the pendulum problem presented 
earlier* whereas the reverse was true for students with little or no fishing experience. 

CONTEMPORARY EXTENSIONS AND APPLICATIONS 
OF PIAGET'S THEORY 

Despite its shortcomings, Piagets theory has had considerable influence on present-day thinking 
ahout cognitive development and classroom practice. A lew contemporary is&i-Pfag&um theories in¬ 
tegrate elements of Piagets theory with current theories of thinking and learning. Furthermore, 
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educators have Found many of Piaget's ideas quite useful in instructional settings. Well examine 
three of his ideas—his clinical method, his emphasis on rhe importance of hands-on experiences, and 
his concept oi disequilibrium—in upcoming sections. The Jnco rhe Classroom fearure "Applying 
Piager’s Theory” offers additional suggestions for translating Piaget's ideas into classroom prat rice. 

NEO-PIAGETIAN THEORIES 

INeo-Fiygytiran th^o r ies echo Piaget's belief that cognitive development depends somewhat on 
brain maturation. For instance, some nco-Piagetian theorists suggest that a component of rhe 
human memory system known as working memory is especially important for cognitive develop¬ 
ment. In particular, working memory is a brain-based mechanism that enables people to Tempo¬ 
rarily hold and chink about a small amount of new information. Children’s working memory ca¬ 
pacity increases with age* and thus their ability to think about several things at the Same time also 
increases (Case & Mueller* 2001; Fischer & Bide II* 2U06i Lautrey, 1093)- 

Neo-Piaget ian theorists reject Piagets notion rhar a single scries of stages characterizes chil¬ 
dren’s overall cognitive development. However, they speculare rhar cognitive development in specific 
content domains—for example, in understanding numbers or spatial relationship®—often has a srage- 
like nature (e.g.. Case, I 9H5; Case & Okamoco, 1996; Fischer Sc Tmmordino-Yang, 2002). Children's 
entry into a particular stage is marked by the acquisition of new abilities* which children practice and 
gradually master over time. Eventually they integrate these abilities into more complex structures 
rhat mark their transition into a subsequent stage. Thus, as is true in Piaget's theory-, the stages are 
with each one being tonstrucred out id'abilities acquired in rhe preceding stage. 
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Even in ii piircidjlijir subject anta, however,, cognitive development isn’t necessarily a sin¬ 
gle series of stages through which children progress as if they were climbing rungs on a ladder. 
Jn some cases development might be better characterized as progression along "multiple 
strands” of skills that occasionally interconnect, consolidate, or separate in a weblike fashion 
(Fischer & Haley, 2007; Fischer & [mmordino-Yang T 2002). From rhis perspective, children 
may acquire more advanced levels of competence i n a particular area through any one of several 
pathways. For instance, as they become increasingly proficient iri reading, children may gradu¬ 
ally develop various word decoding and reading comprehension skills, and they draw on all of 
these skills when reading a book. However, the rate at which each skill is mastered varies from 
one child ro the ne^r. 

PIAGET'S CLINICAL METHOD AS AN ASSESSMENT TOOL 

Earlier in rhe chaprer we considered P lager is clinical method* in which an adult probes childrens 
thoughts aboil r a particular rask or problem rli rough a sequence of individually Tailored questions 
(retail the dialogue with Brian about the wooden beads). By presenting a variety of Piagetian 
tasks involving either concrete or formal operational thinking skills (e.g., conservation or separa¬ 
tion and control of variables) and asking students to explain what they’re thinking, we can gain 
valuable insighrs inro their logical reasoning abiliries (e.g., dESessa, 2007). We need not srick to 
traditional Piagecian reasoning casks, however. To illusrrare, a reacher might present various kinds 
ol maps f e.g. , a road map ol Ireland, an aerial map of Chicago, a three-dimensional relief map ol a 
mountainous area) and ask students to interpret what they see. Children in die early elementary 
grades arc apt to interpret maps very concretely, perhaps thinking that lines separating states and 
countries are actual I y painted on the earth or thar an airport symbolized by a small airplane has 
only one plane. They might also have difficulty with rhe scale of a map* perhaps chinking rhai a 
line can’: he a road because ,H ks nor fat enough for rwo cars ro go on" or char a mountain depicted 
by a bump on a re I id map isn't really a mountain because ' L it's riot high enough" (Li hen & Myers* 
2007, p. 202). Understanding the concept of scale in a map requires proportional reasoning-—an 
ability that doesn't fully emerge until after puberty—and thus it's hardly surprising that young 
children will be confused by in. 
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HANDS-ON EXPERIENCES 

Piaget suggested that exp [oration of the physical environment should be largely a child-initiated 
sind child-direcred effort, Young children can terrainly learn a great deal from their informal in¬ 
teractions with sand, water, and other natural substances (Hutt, Tyler, Hurt, & Christopherson, 
1 y8y>_ Atid it] the elementary and Secondary school grades, opportunities to manipulate physical 
objects—or their virtual equivalents on a com purer screen—can enhance students' understanding 
of baste mathematical and scientific concepts (M. C- Brown,, McNeil, & i Menherg, 2009; Lorch er 
al. : 2010; Sarama & Clements, 2009; Sherman & Bisanz, 2009 ). 

Researchers are finding, however, char hands-on experiences ate typically more effective 
when combined with instruction that helps students draw appropriate conclusions from what 
they observe (Fujimura, 2001; IIardy ? Jonen, Moller, & Stern, 2006; R. E. Mayer, 2UU4). In 
the absence of teacher guidance and directive questions, students may draw inferences based 
solely on what they see and feel-—for instance, erroneously concluding that a very small piece 
of Styrofoam muse have no weight whatsoever— and they may fail to separate and control 
variables in their experimentation CM, C Brown er al,, 2009; Lorch et aL, 2014; C. L. Smiths 
2007), 

CREATING DISEQUILIBRIUM: THE VALUE OF SQCIOCOGNITIVE CONFLICT 

In the opening case study, the girls argue about various ways to solve a problem involving the use 
of a fraction ( 3 4) in making apple tarts. When Jeanette offers a seemingly nonproductive idea 
(“But rhree-quarters equals three”), Kerri points out her illogical thinking ("Bur she can't make 
only three apple tarts!"). As noted earlier, interaction with peers helps children realize that others 
often view rhe world differently rlian they do and rbac their own it teas aren’t always completely 
logical or accurate. Furthermore, interactions with age-mares that involve wrestling with Contra¬ 
dictory viewpoints—interactions that involve h conflict —create disequilibrium 

that may spur children to reevaluate and possibly revise their current understandings. Whereas 
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children may accept an adult's ideas without argument, St)me may be quite willing to disagree 
with and challenge rhe ideas of their peers (D. W. Johnson & Johnson, 2U09b; Lampert, 
Rirtenhouse, &Crumbaugh, 1996; M. C. Linn, 200$). 

Ultimately, social in retard on—nor only with peers but also with adults—is probably even 
mote important for children s cognitive development than Piaget realised. Lev Vygorsky’s theory, 
which we turn to now, describes additional ways in which interactions with lellow human beings 
promote cognitive growth. 


My Ed Lab Self- Check 2,3 

MyEdLab Appl icaticm Exercise 2.2. As you watch children in this exercise, 
look lor certain reasoning skills that Piaget described. 



Vygotsky's Theory of Cognitive Development 

In Piaget's view, children are largely in control of their own cognitive development; {or example, 
they iniriarc interactions with objects in their environment and develop se lb constructed under¬ 
standings of whar they observe. In contrast, an early Russian developmentalist, Lev Vygotsky, 
believed char rhe adults in any society intenrionaliy faster children s cognitive development in a 
somewhat systematic manner. Because Vygotsky emphasized rhe importance of adult instruction 
and guidance lor promoting cognitive development—and more generally because lie emphasised 
the influence of social and cultural factors on children's cognitive growth-—his perspective is 
known as a 

Vygotsky and his students conducted many studies of childrens thinking from the 1920s 
until Vygotsky's early death from tuberculosis in 193^. Instead of determining the kinds of rasks 
children could successfully perform on thur own (as Piaget did), Vygotsky often examine! the 
kinds of tasks children could complete mly whh adult aninterne, For example, he described two 
hypothetical children who could, without help, do things that a typical $-year-old might be able 
to do. I le would give each of the children progressively more difficult tasks and offer a little bit 
of assistance, perhaps by asking a leading question or suggesting a reasonable first step. With 
such help, both children could almost invariably rack I e more difficult casks chan they could 
handle on their own, However, che range of casks rliac rhe two children could complete with as¬ 
sistance might be quite different, with one child stretching his or her abilities to succeed at typi¬ 
cal 12-year-old-level tasks and the other succeeding only with typical 9-year-old-level tasks 
(Vygotsky, 1934/1986, p. 187). 
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decades of the 20th century, when his major writings were translated from Russian inro English 
(e.g. f Vygotsky, 1978, 1934/1986, 1997). Although Vygotsky never had the chance to develop 



VYGOTSKY'S BASIC ASSUMPTIONS 


Vygotsky acknowledged that biological factors—such as mar urat in nal processes in die brain— 
play a role in cognitive development r Children bring certain characteristics and dispositions to the 
situations they encounter, and rheir responses vary accordingly. Furthermore, children's behaviors* 
which Lire influenced in part by inherited traits, a (feet the particular experiences children have 
(Vygotsky, 1997). However, Vygotsky's primary- focus was on the role of children's social and 
cultural environments in fostering cognitive growth—and especially in fostering those complex 
menial abiliries that are unique to human beings as a species. Following are central ideas and 
concepts in Vygotsky's theory. 

* Through hath informsl emivrsatwm and formal .t chmiing, adult, r convey to children the ways 
in which their culture interprets and responds to the world, Vygotsky proposed that as adults 
internet with children* they share the meanings they arrach to objects, events, and, mote 
genera I ly h human experience. In the process they transform, or mediate, the situations 
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children encounter. Meanings can he conveyed through u variety ol mechanisms, includ¬ 
ing language (spoken words, writing, etc,)* mathematical symbols* graphic displays, fine 
arcs, and music 

In formal conversations are one common mechanism through which adults pass along 
culturally relevant ways of interpreting situations. But even more important is formal 
education, through which teachers systematically impart the ideas, concepts h and termi¬ 
nology used in various academic disciplines (Vygotsky* 1934/1936). Although Vygotsky, 
like Piaget, saw value in allowing children to make some discoveries themselves, he also 
saw value in having adulrs pass along the discoveries of previous generations (Vygotsky, 

1934/1986). 

* Every culture passes along physical and cognitive tools that make daily living mare productive and 

efficient. Not only do adulrs teach children specilit ways of interpreting exjyeriences but 
they also pass along specific cools thar can he!]? children tackle the various tasks and prob¬ 
lems they're apt to face, Some tools, such as scissors, sewing machines, and computers* 
are physical objects. Others* such as writing systems, maps, and spreadsheets, are partly 
physical and partly symbolic. Still others, such as the concept of fraction and the process 
of division (recall the opening case study involving fractions of apples), may have little 
physical basis at all. In Vygotsky s view, acquiring tools that are at least partly symbolic 
or menral in nature—i —greatly enhances growing children's chinking and 

functioning. 

* Thought and language bmme increasingly interdependent in the- fin? few years of life. One very im - 
porranc cognitive tool is language. For us as adults, thought and language are closely inter¬ 
connected. We often chink by using specific words chat our language provides. For example* 
when we think about household pets, our thoughts may contain such words as dag and tat. 
In addition, we usually express our thoughts when we converse with others. In other words, 
we "speak our minds," 

Vygotsky proposed that thought and language are separate functions lot infants and 
young toddlers. In these early years, thinking occurs independently of language, and when 
language appears* it's iir&t used primarily as a means of communication rather than as a 
mechanism of thought. But sometime around age 2 r thought and language become inter¬ 
twined: Children begin to express their thoughts when they speak, and they begin to think 
in words. 
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When thought ant! language firsr merge n children often raIk res themselves—a phe¬ 
nomenon known as (you may til so set the term private j-/ teA), Vygotsky sug¬ 

gested that self-talk serves an important function in cognitive development, By talking 
to themselves, children learn to guide and direet their own behaviors through diffi¬ 
cult tasks and complex maneuvers in much the same way char adults have previously 
guided them. Self-ralk eventually evolves inro n in which children talk 

ro themselves mentally rather than aloud, They continue to direct themselves verbally 
through tasks and activities, hut others can no longer see acid hear them do it (Vygotsky, 
1934/1986). In other words, both self-talk and inner speech help children engage in 
self-regu latia n. 

* Complex mental processes &tigin z/s social activities and gradually evolve into internal mental artivi- 
tm that children can use independently. Vygotsky proposed that many complex thought pro¬ 
cesses have their roors in social interactions, As children discuss objects, events, tasks, and 
problems with adults and ocher knowledgeable individuals, they gradually incorporate inro 
their own thinking the ways in which the people around them talk about and interpret the 
world, and they begin to use the words, concepts, symbols, arid strategies—in essence, the 
cognitive tools—that are commonly used in their culture. 

The process through which social activities evolve into internal mental activities is 
called . The progression from self-talk to inner speech just described il¬ 

lustrates rhis process: Over time, children gradually internalize adults' directions so chat 
they are eventually giving thmseltw the direct ion s r 

Not all mental processes emerge as children interact with adults; Some instead develop 
as children interact with peers. For example, children frequently argue with one another 


Islamic Online University © 





Psychology of Education 201 


about a variety of matter*—how best to carry out an activity* what games to play* who did 
what to whom, and so on. According ro Vygotsky* having arguments helps children dis¬ 
cover that there arc often several ways to view the same situation. Eventually, he suggested * 
children internalize the arguing process, developing the ability to look at a situation from a 
variety of angles #tt their own* 

■ Children appropriate their culture's tmis ns their ou-vt idiosyncratic wanner. Children don't neces¬ 
sarily internalize exactly what they set and hear in a social context. Rather, they often trans- 
form ideas, strategics, and other cognitive tools to suit their own needs and purposes—thus,, 
Vygotsky’s theory has a consrructivist element to it. The term sprint o i is often used 
ro refer to this process of internalizing bur also adapting rhe ideas anti strategies of one’s 
culture for one's own use. 

■ Children can accomplish wore difficult tasks when assisted hy metre advanced and competent individu¬ 

als* Vygotsky distinguished between two kinds of abilities that characterize childrens skills 
at any particular point in development, A child s is the upper 

limit of tasks chat lie or she can perform independently* without help from anyone else. A 
child's is rhe upper 1 i m i r of casks that he or she can perform 

with the assistance of a more competent i ndividual. To get a true sense of children's cogni¬ 
tive development, Vygotsky suggested, we should assess their capabilities not only when 
performing alone but also when performing with assistance—a strategy that contemporary 
educators call dynamic assessment. 

As mentioned earlier, Vygotsky fount] char children can typically do more difficult 
rliings in collaboration with adults than rliey can do on rheir own. For example, they can 
play more challenging piano pieces when tin adult helps them locate some of the notes on 
the keyboard or provides suggestions about which fingers to use where. They can solve 
more difficult math problems when their teacher helps them identify critical problem 
components and potentially fruitful problem-solving strategies. And they can often read 
more complex prose in a reading group at school than rliey're likely to read independently 
ar home. 

■ Challenging tasks promote maximum cognitive growth. The range of tasks that children can¬ 
not yet perform independently but can perform with the help and guidance of others is, 
in Vygotsky's terminology, the zo o pro* s eveloomont (ZPD; (see Figure 2.7). A 
chi Id's zone of proximal development includes learning and problem-solving abilities that 
ate just beginning ro emerge and develop. 
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Vygotsky proposed that children learn very little from performing tasks they can already 
do independently. Instead, they gain new skills primarily by attempting tasks they can ac¬ 
complish only with assistance and support—chat is, when they attempt tasks within their 
zone ot proximal development. Thus, its the challenges in liie, mt the easy successes, that 


FIGURE 2.7 In Vygotsky's view, task 
development promote maximal learr 
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promote cognitive development. But whereas challenging tasks are beneficial impossible 
tasks, which children can't do even with considerable structure and guidance, are of no 
benefit whatsoever (Vygotsky, 19^7). For example, it would be pointless to ask mosr 5-year- 
olds to solve for .v in an algebraic equation. Jn general, a child's ZFD sets a limir on what he 
or she is cognitively capable of learning. 

As teachers, then, we should assign some tasks that students can accomplish success¬ 
fully only with some support. In some instances, this support must come from us or other, 
more skillful individuals. In other situations, students of equal ability might work to¬ 
gether ro jointly accomplish difficult assignments—such as the apple-tarts problem in the 
opening case study—with each student bringing unique srrengrhs to contribute co the 
overall effort. 

Regardless of the nature of the Support we provide, we must remember that every Stu¬ 
dent's ZP!) will change over time. As some tasks are mastered, other, more complex ones 
will appear on the horizon to take their place. In addition, students' ZPDs may van- consid¬ 
erably in “width.” Some students may, with assistance, be able to streeth several years above 
their actual (independent) developmental level; ochers may be able ro handle tasks that ate 
only slightly more difficult than what they can currently do on their own. In some instances, 
students with different zones of proximal development Will need individualized tusks and 
assignments so that they all have challenges that optimally promote their personal cognitive 
growth. 

* PLty il/ fIf)ii/s thildrm to mgnitiiWy ''stretch ' r themsehvs. One of u.s authors recalls how, as 5-year- 
olds, her son Jeff and his friend Stott sometimes played "restaurant,” Tn a corner of Jeff's 
basement, the boys created a dining area from several child-sized tables and chairs, as well 
as a restaurant “kitchen 1 ' with a my sink., stove, and supply of plastic dishes and food items. 
They also created menus, sometimes asking how to spell a word but more often guessing 
about a word s spelling. On one occasion they invited both sets of parents co “dine,” and 
when rhe parents arrived, the boys wrote everyone’s meal orders on paper tablets and scur¬ 
ried ro rhe kitchen to assemble the requested items. Eventually rhey rerurned with rhe 
meals (hamburgers, French fries, and cookies—ali of them plastic—plus glasses of imagi¬ 
nary milk), which the parents “ate" and “drank" with gusto. 
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In their restaurant play, the two boys ioak on several adult roles (restaurant manager, 
waiter, cook) and practiced a variety of adult like behaviors. In real life such a scenario would 
he virtually impossible: Very few 5-year-olds have the cooking, readings writing, math¬ 
ematical, or organizational skills necessary to tun a restaurant. Yet the element of make- 
believe brought these tasks within the boys' reach. In Vygotsky's words,, u In play a child 
always behaves beyond his average agc% above his daily behavior; in play It is as though he 
were a head taller rhan himself (Vygotsky* 197E, p. 102). 

Furthermore, as children play, their behaviors must conform to certain standards or ex- 
pecrarions, fn the early elementary school years, children often act in accordance with how 
a father, teacher, or waiter would behave. In the organized group games and sports that 
come later, children must follow specific sets of rules. By adhering to such restrictions on 
their behavior, children learn to plan ahead, to think before they act, and to engage in self- 
restraint—skills crirical for successful participation in the adult world (also see Cop!an & 
Arheau, 2009; A, Diamond, Barnett, Thomas, & Munro, 2007; Pellegrini, 2009). 

Play, then, is hardly a was re of time. Instead, it provides a valuable training ground for 
the adult world. Perhaps for this reason its. seen in children worldwide. 


CRITIQUING VYGOTSKY'S THEORY 

Vygotsky focused more on rhe processes through which children develop rhan on the cbaracteris.- 
tics rhat children of particular ages are likely ro exhibit. He described stages of development but 
portrayed rhem in only the most general terms (e.g., see Vygotsky, 1997, pp. 214—216). In addi¬ 
tion, Vygotsky’s descriptions of developmental processes were often vague and speculative 
(Gauvain, 2001; Haenan, 1996; Moran & John-Steiner, 2003). For such reasons, Vygotsky's the¬ 
ory has been more difficult for researchers to test and either verify or disprove than has the ease for 
Piaget's theory. 
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Nevertheless* contemporary theorists and educators have found Vygorsky's ideas in¬ 
sightful and helpful. Most significantly, his theory points out the many ways in which culture 
influences cognitive development. A society's culture ensures that each new generation ben¬ 
efits from the accurnularing wisdom of preceding generations. Any culture guides children in 
certain directions by encouraging them to pay attention to particular stimuli (and nor to 
others) and to engage in particular activities (and not in others). In addition* it provides a 
lens through which children come to view and interpret their experiences in culturally ap¬ 
propriate ways. We sec obvious effects of culture in many of children's everyday activities—in 
the bm>ks they read, rhe roles they enact in pretend play, rhe extracurricular activities they 
pursue—hut we must remember that culture permeates their unobservable thinking pro¬ 
cesses as well. 

Furthermore* Some research has Supported Vygotsky's views regarding the progression and 
role of self-talk and inner speech. The frequency uf children’s audible self-talk decreases during 
the preschool and early elementary years, bur this decrease is at first accompanied by an increase in 
whispered mumbling and silent lip movements, presumably reflecting a transition to inner speech 
(Bivens & Berk h lyyo; Winder & Naglieri, 2003). Self-calk increases when children are perform¬ 
ing more challenging casks* at which they must exert considerable effort to he successful (Berk, 
199d; SchimmoeJIer* 1998}. As you undoubtedly know from your own experience* even adults 
occasionally talk to themselves when they face new challenges] 

CONSIDERING DIVERSITY FROM THE PERSPECTIVE 
OF VYGOTSKY'S THEORY 

Vygotsky's theory lends us to expect greater diversity among children—at least in Cognitive 
development—-rhan Piagets theory does. As we've seen, children in any single age-group are apt 
ro have different zones of proximal development: Tasks that are easy for some children may be 
quire challenging or virtually impossible for others. In addition, ro the extent char specific cul¬ 
tural groups pass along unique concepts, ideas, and beliefs* children from different cultural back¬ 
grounds will acquire somewhat different knowledge, skills, and ways of thinking. For instance* 
children are more likely to acquire map-reading skills if they regularly encounter maps (e.g.* ol 
roads, subway systems, and shopping malls) in their community and family life (Liben & Myers, 
2007), And children are more apt to have a keen sense of rime it cultural activities are tightly 
regulated by clocks and calendars (K. Nelson, 1996). 
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CONTEMPORARY EXTENSIONS AND APPLICATIONS 
OF VYGOTSKY'S THEORY 

The Into the Classroom feature " Applying Vygotsky's Theory" presents concrete examples of how 
teachers might make use of Vygotsky's ideas. In the upcoming sections, well consider several ways 
iu which contemporary theorists and educators have built on the foundations that Vygotsky lard. 

SOCIAL CONSTRUCTiON OIF MEANING 

Contemporary psychologists have elaborated on Vygotsky's proposal that adults help children attach 
meanings to the objects and events around them. Olten an adult will help a child make sense of the 
world through a joint discussion of a phenomenon or event they are both experiencing (Feucrstein, 
Feuersrein, &. Falik, 2010; P. K. Murphy, Wilkinson, Sorer, 2011). Such an interaction, sometimes 
called a c-lie nee, encourages the child to think ataour the phenomenon or 

event in particular ways— ns attach labels ro it n recognize principles that underlie ir., draw certain 
conclusions from ir, and so on, As an example, consid.tr the ft)I lowing exchange, in which a 5-year- 
old boy and his mother art talking about a prehistoric animal exhibit at a natural history museum, 

Boy: Cool. Wow., look. Look giant teeth. Mom, look at his giant teeth 

AJ&zw: He looks like a saber nwsth. Do you think he eat?; meat or plants? 

B&y: Mom, look at his giant little tooth, look at his teeth in his mouth, so big. 

Mutri: He looks like ll saber tooth* doesn't he. Do you think he eats plants or meat? 

Boy: Ouch, ouch, ouch, ouch, (referring to sharp tooth) 

Mom: Do you think he eat?; plants or meat? 

Boy: Meat. 

Mom: How come? 

Buy: Because he has sharp reeth. (growling noises) (Ash, 2002, p, 378} 

Even without his mother's assurance, the boy would almost certainly have learned something 
about saber-toothed tigers from his museum visit. Yet Mom helps him make better sense of what 
he is looking at than he might have done on his own-—for instance by using the label idkr tooth 
and helping him connect tooth characteristics to eating preferences. Notice how persistent Mom 
is in asking her son to make the tooth—food connection: She continues to ask him about meat 
versus plants until the boy finally correctly infers that the tigers must have been meat eaters. 

In addition to co-constructing meanings with adults, children and adolescents often talk 
among themselves to make sense of rlieir experiences. School provides an ideal serring in which 
young people Can toss around ideas and perhaps reach consensus about bow best to interpret and 
understand a complex issue or problem—perhaps about a challenging math problem involving 
apple tarts, perhaps about troubling interpersonal dynamics with peers, or perhaps about moral 
dilemmas with no easy rig hr and wrong answers. 

Inceracring with adulrs and inreracring with peers possibly play somewhat different roles 
in children $ development. Adulrs usually have more experience anti experrise rlism Age-mares do, 
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when children are trying to master complex new tasks and procedures (Gauvain, 2001' 
Radziszcwska & Rogoff, 1988). Working with peers has a different set of advantages. First, as 
mentioned in the earlier discussion of Piagets theory, children who hear age-maces express 
perspectives quite different: from chtit own may experience sociocognicive conflict rhar motivates 
them to overhaul their own understandings Second„ as Vygotsky suggested r peer interactions 
provide a social context in which children practice and eventually internalize complex cognitive 
processes, such as effective reading comprehension and argumentation skills {Andriessen, 2006; 
Chinn, Anderson, & Waggoner, 2001; P. K. Murphy et al., 201 1). A third benefit is that chil¬ 
dren learn valuable social behaviors—including how to plan a foint enterprise and how ro loot- 
dinare differing roles —when rhey work on cognitive rasks with rbeit peers (Gauvain T 2001). 


SCAFFOLDING 


Recall Vygotsky's suggestion rliat children are mo&r likely ro benefit from tasks and activities they 



a variety of techniques—collectively known as g —that can help students accomplish 

challenging tasks in instructional contexts. The following are examples: 

11 Demonstrate correct performance in a manner that students tan easily imitate. 




Tharp, 1990, Rogoff, 1990; van dc Pol, Volman, & Beishuizcn, 2010; D, Wood, Bruner, & 
Ross, 1976) 
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Depending on their particular knowledge and ability levels, different students if] any single 
grade may need different kinds of scaffolding to support rheir success in a task. As students become 
more adept at performing, a new task, scaffolding is ideally modified to nurrure newly emerging 
skills. And over time the scaffolding is gradually phased out—a, process known as fading —unril 
Students tan complete the task entirely on their own, Fn facr, providing too mud) scaffolding—more 
than students need—can overwhelm and distract them (van MerriEnboer & Swelltr, 2005 ). 

GUIDED PARTICIPATION IN CHALLENGING NEW ACTIVITIES 

When you were a young child, did you Sometimes help a parent or older sibling bake Cookies or 
other goodies? Did the cook ler you pour, measure, and mix ingredients when you were old enough 
to do so? Did rhe cook also give you directions or suggestions as you performed these tasks? Such 
experiences are examples of cipntion, in which children gain new skills by working on 

complex, meaningful tasks in dose, scaffolded collaboration with an adult or more experienced 
peer, As chi Idren acquire greater competence, they gradually take a mesre central role in an activity 
until., eventually, they're full-fledged participants (Rogoff* 2003; Rogoff et ah* 2007). From a 
Vygotskian perspective, guided participation enables children to engage in behaviors and thinking 
skills within rheir zone of proximal development. It also helps children rie newly acquired skills 
and rhinking abilities ro the specific contexts in which they're likely to be useful later on. 

Guided participation can take many forms in instructional serrings. For instance., we might 
get students involved in scientific investigations* creation oi museum displays, or focused Internet 
Searches* while always providing the guidance and Support Students nerd to accomplish Such tasks 
successfully. As we engage students in these activities, we might also use some of the language that 
adults frequently use in such contexrs. h'or example, when conducting scientific investigations with 
students, we should use such words as hypothesis, wi dfewftf, and theory as we go along (Perkins, 1992). 

APPRENTICESHIPS 

An especially intensive form of guided participation is an r , in which a novice 

works with an expert mentor lor a lengthy period, to learn how to perform many complex tasks 
within a particular domain. The expert provides considerable structure and guidance throughout 
the process, gradually removing scaffolding and giving the novice more independence and respon¬ 
sibility as competence increases (A. Collins, 2006; Rogoff, 1990, 1991). Many culrures use 
apprenticeships as a means of gradually introducing children to particular skills and trades in the 
adulr community—perhaps weaving, tailoring* or playing a musical instrument (D. ), Elliott, 
1995; Lave & Wenger* 1991; Rogoff* 1990k 
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In a good apprenticeship, a student Jearns not only how to perform a task hut also how to 
productively think. about the task—-a situation known as a vdiio (J. S. Brown, 

Collins* & Duguid, 19^3; A. Collins, 2006; Dennen & Burner* 2008)- For instance, a student 
might work with a biologist to collect samples of various plants in a certain ecosystem, or a stu¬ 
dent might work with an experienced carpenter to design and build a kitchen cabinet. Tn rhe 
process of talk mg about various aspects of the task 1 the expert and student together analyze the 
problem at hand and develop the best approach to take, and the expert models effective ways of 
thinking about and mentally processing the situation. 

Apprenticeships differ widely from one con rex r ro another* but they typically have some or 
all of these features (A, Collins, 2006; A, Collins, Brown, & Newman, 1989): 

* Modeling: The menror carries out rhe cask* simultaneously chinking aloud about the process, 
while the learner observes and listens. 

* Coaching: As the learner performs rhe task, rhe menror gives frequent suggestions, hints, 
and feedback. 

* Scaffolding: The mentor provides various forms of support for the learner, perhaps by simpli¬ 
fying the task, breaking ir into smaller and more manageable components, or providing less 
complicated equipment. 

* Artkufotim: The learner explains what he or she is doing and why, allowing the menror ro 
examine the student's knowledge* reasoning, and problem-solving strategies. 

■ Rjgflectkm: The mentor asks the learner to compare his or her performance with that of 
experts, or perhaps with an ideal model of how the task should be done. 
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■ Ittcrttiing complexity and divtrsiiy #f tasks: As the learner gains greater proficiency* the mentor 
presents more complex, challenging, and varied tasks to complete. 

* ExpUrativn: The mentor encourages the learner to frame questions and problems on his or 
her own, and in doing so to expand and refine acquired skills. 

Because apprenticeships are clearly labor intensive, their use in rhe classroom isn’t always 
practical or logisci tally feasible. Even so* we can certainly use elements of an apprenticeship to 
help students develop more complex skills. For example, we might help students think about 
writing tasks in the same ways that expert writers do by providing sueh prompts as "To liven this 
up, I'Ll . . ."and ,L J can rie this together by ... T Prompts like these provide the same sort of scat* 
folding that an expert writer might provide* and they help students develop more sophisticated 
writing strategies (S. L, Benton, 1997* Scardamalia & Be re iter, 1985; Wong* Hoskyn* Jai* Ellis* & 
Watson* 2U08). 

CONTRASTING PIAGET'S AND VYGOTSKY'S THEORIES 

Rorli Piaget and Vygotsky have had a profound influence on contemporary views of learning* 
thinking, arid cognitive development. II we look beyond their diflering terminologies, we can see 
st)me common themes in the two perspectives. First* both theorists suggested that children ac¬ 
quire increasingly complex thinking processes with age and experience. Second, both argued for 
the importance of challenge, perhaps in the form of puzzling new information (Piagets disequilib¬ 
rium) or perhaps in the form of tasks that can he completed only with another persons support 
(Vygotsky's zme of proximal development). And third, at any given point in development children are 
cognitively ready for St) me experiences but not for others. In Piaget's view* a child can accommo¬ 
date to new objects and events only when the child can, to some degree, also assimilate them into 
existing schemes—that is, there musr be some overlap between the "new"' and the “old." From 
Vygotsky's perspective, some challenging new tasks may fall within a child's ZPD—and thus be 
accomplishable with guidance and support—-bur other rasks are likely to be our of reach for the 
time being, 

Nevertheless, Piaget's arid Vygotsky's theories differ in significant ways. For one thing* 
Piaget maintained that children s cognitive development is largely the result of their own efforts— 
for instance, their informal experiments with physical objects and the it attempts to restore equi¬ 
librium in the lace of puzzling events. .In contrast, Vygotsky placed considerable emphasis on the 
role of adults and other, more advanced individuals, who can mediate new experiences and provide 
needed support during challenging activities. The difference* then* is one of sell-exploration and 
discovery (Piaget} versus guided exploration and instruction (Vygotsky). 
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A second key difference lies in the potential influence of the culture in which children grow 
up. Piaget recognized that cultural difference* might have an impact, hut he didn't systematically 
explore them in children's thinking processes. In Vygotsky's theory, however, culture is of para¬ 
mount importance in molding the specific thinking skills children acquire —a perspective that 
Bronfenbrenner echoed m describing the multiple layers of environmental influence on children's 
development. Increasingly, contemporary researchers have come to the same conclusion: Children's 
cultural environments can have a bifge influence on what children learn and how they develop. 

Finally, the two theorists offer differing perspectives on how language enters into the pic¬ 
ture. For Piager* language certainly enhances cognirive development: It provides many labels 
(symbols) that help children mentally represent their world, and it’s the primary means chrough 
which children gain knowledge of other people's diverse perspectives on various situations and 
topics. For Vygotsky, on the other hand, language is absolutely essential for cognitive growth. 
Children’s thought processes are internalized versions of social interactions that are largely verbal 
in nature. Furthermore,, in their conversations with adults* children learn the meanings their cul¬ 
ture ascribes co particular events and gradually begin to interpret the world in culture-specific 
ways. In addition, through two language-based phenomena—self-talk and inner speech—chil¬ 
dren begin to guide their own behaviors lei ways that others have previously guided them 

With such benefits in mind, many contemporary theorists share Piagets and Vygotsky's 
belief rhat acquiring language is an imjwrrant—perhaps rhe mmt important—factor in cognitive 
development (e.g. h Pinker* 2007; Premack, 2004; Spelke, 2003). We can better understand cogni¬ 
tive development, then, when we also know something about language development. 
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Language Development 

Acquiring ihr I.uvl uiii;c afune's luJlu nr iIjil eihirtintLy twTiplex im£ ■_I i.iLL- tr ijlti i undertakEHR. lb 
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Jdinj^uiiijr firaL, c hey mu'Ll miser ^ ihrLr J.ii i:..i i.itr i . T hrmum know tiny, 11 tlH n sound 

and L-^ ahlr 10 ;pri.a luce l h r Sequence tffsuunds Th^i makr up-iliy word ScCiMhl, they most 

al'iaSTci* j^WLTflriLj. I tit -'i'ichi ii ngi uf Ittnity chuUSaaitk u4 Wufidl Till i «.l, I hey m-U i> h-P't -l C*Hid uhTi- 
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;md skekjsilcc^. AikE fluidly, children :nun inmirr iht ofItieir Lzngiua.y.r—Hie soc ial 

v*riji jmils m.iuI ^-»r.ikicii; linn r-g ids e IIIi c-iu.blr rliri LJ'. r tijmmujLiLiicinij with ijilirm. 
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words ihr itiiiiLiLrnJ imtaniisijp; Eif proverbs;, ihr syznhulisai in porzn; iiid! [kmi- 
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THEORETICAL ISSUES REGARDING LANGUAGE 
DEVELOPMENT 
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□ EVE I OP MENTAL TRENDS 


TABLE 2.2 » Examples. of Un-gUfStit ClwatlgrT sties. and Abides at Different Grade Levels 


GRADE 

LEVEL 



AGE-TYPICAL CHARACTERISTICS 

■ Knowledge e-- S.DQO 14JJ0A word shy age-S; 

0f ^hyii* L-jnrd-i nrv.y jiartaly 

i-a rYYWTt > g . MK4H uf rh|i Ldi iid JiMM '.-jl iTiny hi- 

restricted lately lo four-legged marm-ndsl 

■ Difficulty cndersLan Jng lengthy. t^nplei* 
sentences (e.g.. those wth nLrtiple clauses! 

1 Super 1 tc al understanding of being a '’good 
Iklflfiar 1 ' fe.g.. just -sitting quietiji) 

■ LiriT.'i! nt^fpr^titign^ rif mA*s*gAk. Hfvd 

r*qi*AAls |h ij . no: rp-aliring that l,i Gggdfl#|0 1 
(his class meant ''Be quieL''| 

■ lixTea^ny ability to tall -a Sory. bu!h waly 
and in writing 

■ Mastery of most sounds; same d-Ticuty 
prcnounc ng f. tb. d'r, si, arid str 

1 QkfrfJKiOlY,:* Ii-irt f:-->frjUlH|-■rtl-iriJ ^idiii j; | -fl 

-art. #r) wirh irregular w^rdt Iflhftflpq. joed 
goGdarJ 

■ Base etiquette n conversations (e.g . taking 
turna, answering questions] 

1 Reluctance to initiate cowanations with 
adu la per mar.;, students from As an and 

MK?:if a-i iIjYihi k Jim b^rt-gmi.i'ick] 



■ 1'x^rnpltL* knew edge of irregular word 
forma 

1 Correct pronuncart: on of all sounds in one's 
language !hy age 9 far typically developing 
children] 

■ $irk-* lYftd egwfft#tiTin» Ahs-u: cnrvnpt-a 

top** 

■ Increasing ability 1 Lo take lis-lener-s' prior 
knowledge nto account during explanations 

1 Con a: ruction of stores with plots and cause- 
and chcct rc-atcnships 

1 Lmgunric cr*at.vEy and word play (c.g 
rhymk*;. wei-rl jj-u-r-HiO 



1 Knowledge o^ about 50,1100 words a: Age 12 

■ Ino-eeising knowledge c^ vvorcb used in par¬ 
ticular Academic dincphncs fo.g... cccs/stc-.T 
in acicnce.. bypeic-Jiusc- n rnathcfrat cs| 

■ Enlarging .4".- ty to &ti Ikfngrhy mm-Ah- 
MliP-ni afcaut abstract. Login 

! E merging do Ly lu ook beyond file*a inter¬ 
pretations; comprehension of sirrpe prov- 
erba and increasing ability to defect sarcasr 

1 Increasing mrtA nguiatc awareness; tha.1 a, 
inci-Aatjry} ability to iwflwrt on ilm yndflFlying 
tix\ urn gf langnAg^ 

1 IrxTeasing proficiency Hi expository 
intinficiWiO wrifing, et^wcifllly with teacher 
scaffolding 


EXAMPLE 

When two police o~ 
flc+r&vtjtt a flrtt-gradA 
d* 5 h tf: t-sk -ihnui 
how t-P go to and from 
school wifely each day. 
the students listen qji- 
etly and respectfully 
After the vist. however. 
tIya ;rudpn::i cun Mr.ili 
'.-drfy littaE* .d :i iur wti.lt 
thepflicens ha^'t Ldd 
ihem 


Studftftili in .a tfiird- 
grade class love- corny 
jokes end riddles :hat 
invo vc a p .ay on words 
For BMJfrp c, many 
rb-H jmu^pd h^- "'A'h.v 
did IIya gn to 

!he dbetert 1 ' I'‘''He ^ell 
crumby^I and ' ,| Afhy 
coukdn': :he sailors play 
CJrd=• ,!, ■' rUccai-Kje die 
captan was standing on 
shA dflck"J 


Studen:s in e s>dh- 
grade class wri:e be—er 
persuasive essjiya when 
:heir reacher gwes them 
enpltcft Nmdrll irH .h hi.-.ic 
elemenrs Lo indude, ri- 
dudrrtgi(T) an hlrocAjc- 
:ory statement express¬ 
ing one's opin on, (21 
supporting evidence for 
:hat opinion, \Hi\ rk.^-rnv, 
why orfior p§oplt migh: 
disagree, and l-AJ eKpla- 
natiuns of wfiy ihoue 
reesona are irwa dl. 


SUGGESTED STRATEGIES 

ki>A:J agA-apppQfxlirt^ ;ci> ,, P -boofek At. A 
vfAy gf enhancing vwriHlIipry- 
• Dive genLle corrective feedback wheri 
aliidMita 1 use of woncb indceles inaccu¬ 
rate understanding 

■ Work on lis'.eoing skills ^e.g., sitting :jj< 
etly, parking Attention^ ti^’iog :o under 

fcTArtri . 4 i‘iiJ iHiYiHiPih«r; 

v A-^k follow-up qijrtktions :o mjko *Lir^ 
studenL^i *L\.*urately understand inporlarii: 
messages, 

f> /'jk students to ccnstruct narratives about 
recent events (e.g. t . '’Tc- ire about your 
camping top oat weekend v j. 


Teach irnegu er word forms (e.g., the past 
tense of ring is rang^ the past tense- of 
bring a Drought). 

■* Consult with e speech onguagespecol 
it: ■ r arTicijJsrt i ^Y prob*mk,p*rkiAt ia thk« 
upj^ei eerienLaiy grnd«. 

■ Uae disouMions. as a way lo explore 

academic subject marer. 

® Have students create short stories that 
they present croly or n writing 

^ Encoij'AgA |ok« And t , l^,TY--AkthAt ifiaplA ■ 
it-h on di-Aihld<-nYAAOirvy; and homonym^? 
|i.e.. sound-a like wcfdsl 


® Assgn readng materiafs that inlroduce 
new vocahu ory 

w Infrodijf^ ke4YiA of th# tArmindogy ir-^d 
h^- fl-ip-Aftt o •jatioix; contont Amu > g.. 
sv-n : .‘e in en^uage arLs. rnDtcut in 
science.! 

*■ Conduce structured debaites toeKplore 
c-otiiroirerais ssuea. 

’^Aak student! to consder die underying 
mrtArtirwy; f.nfi'.rriM'i prrA-*rht 

* E?.pli-ro tho nature of iwoi-rk and ^ngusgA 
as anLiLes in jnrJ L-hemselves 

• Freqijenily n^h sLudenLslo wri'e abuut 
tcjpcs; provide guidance about eieetke 
■kvntng and ~rcqucnt feedback obout what 
students havewrtten 
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TABLE 2 2 (Continued) 



AGE-TYPICAL CHARACTERISTICS 


EXAMPLE 


SUGGESTED STRATEGIES 


Koowl^dg* n( tbwt -ED.ODD word* 
Acquisition of many vocabulary words related 
to pariicular academic disciplines 
Sublle in syntax mostly as h 

suit of formal instruction 
General ability to understand figurative lan¬ 
guage metaphors, proverb*, hyperhole) 
Significant improvements in expository writ¬ 
ing. especially with experience and construc¬ 
tive -feedback 


When a ninth-grAde 
class- reads Robert 
Frost's poem ’’The 
Rond Not TAken/ most 
students realize that 
the poem is only su¬ 
perficially about doom¬ 
ing one of two paths 
through the woods— 
that at a deeper level 
it's about choosing 
among VAnnus path* 
m life. 


* Regularly use the terminologies associ- 
Ated with various at!?jdemif discipline*. 

** Distinguish between similar abstract 
words (e„gweather vs. climate. velocity 
vs. acceWatiprt}. 

* Explore complex syntactic structures (e.g., 
multiple embedded dauses). 

* Consider the underlying meanings And 
messages in poetry and fiction. 

** When students have a native dialect other 
Than Standard English, encourage them to 
use it in informal conversations and cre¬ 
ative writing; encourage Standard English 
for more formal situations. 


Sojnccs-' Aflqcr. Wolfram. fi Cirfainn, 2007: 3ymc&. 1V?6-Cni»li. & Vtadtsc-i. 1^0; S Canoy. 1H7B. 1^05-: Sen-eti!. MacAdhur, 4 Dcwdy. 2500: C A. Grar-1 6 Con-ci. 2001: K. R. 

rtirr-f-. Graham. & Mbkwi, 2004; K. R. H-srrv Santanjjc-lo. SGmham, ffi'0: Ka*rsiMf-5ir t’l, , Mm'soi. 1WB; T. M MtiDevitt & Ford. T M. McDcvHt. Sptav. Tiedwi. Lcnron. -5 
St-niy mO; hfipnld, 1*88; O' Grady, ?997; Owcrs. 2008; Ftenk 19B*; Staowk*. 2000; The bn A smith, 1 998. 


1972, M. Gqpnik, 1997; Karmiloff-Smidn 1993). Other theorists believe instead that chil¬ 
dren Learn language in m ll-l h the Same way they ktu.ni other things, about lh-i.it environment and 
Culture: through detecting and making llSc ol regular pat turns, ol input I rum their Social environ¬ 
ment (Gcnthcr & Namy, 200lS; Pclucchi, Hay, &. Saffian., 2009; Saffian, 2003.V 

Rt$caidi evidence doc* puirtr r a a language-specific developmental mechanism (or ar least wm 
aspccTE id language Learning (Lai, Fisher, Hurst, Vargha-Ktiadem, Sc Monaco, 2DDI: Maratsos, Jy^H; 
Trow, 2003). Children of all cu I runes leant language very quickly and acquire complex syntactic 
structures even when chose structures aren't necessary for effective communication, lit addition* 
brain research reveals thru: Certain pares ot the Left hemisphere seem ro be biologicalLv predisposed to 
Specialize in either, understanding or producing speech (Airdiison, L95M>;J. L. Locke. 1993)- 

AddiiiimaL evidence tor hexed iiy’s influence comes from research findings suggesrnig rhar 

rhere may he s&isiJitv ptmdi in some aspects of Imguage development. Children who have bide or 
no exposure ro any language in rhe early years often have cron bit acquiring complex language later 
on, even with intensive Language instruction (Curtiss* 1977; Newport* 1990). Furthermore* when 
learning a itzaud language,, people have an easier rime mastering correct pronunciations, various 
verb tenses, and complex grammatical Structures it they’re immersed in the language during 
chiidhcwid or early adolescence {Bialvsrok, 199^ Bortfeld &. Whitelrursr, 2001; Bmer, 1999; M. 
S. C Thomas & r Johnson, 2008). Pos^iKIy such sensitive periods reflect biologically budr-in rime 
frames for learning language. Alternatively* perhaps what appear to be predetermined "bust" 
times lor learning particular aspects of language art simply the result of the brain's tendency 
to adapt fairly quickly to whatever forms its early auditory environment cakes (P. K. Kuhl. 
200d; P. K. Kulil. Cunboy, Padden, Nelson, d; Pruitt, 2DOM. 
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DIVERSITY IN LANGUAGE DEVELOPMENT 

Some diversity in language development seems to be the result of biology. For instance, children 
with a specific language impairment develop normally in all res]>eccs except for language. These 
children have trouble perceiving and men rally pressing particular aspects of spoken language— 
perhaps the quality, pitch, duration, or intensity of specific speech sounds. Often, although not 
always, the source of the impairment can be traced to heredity or a specific brain abnormality 
(Bishop, 20U6; Bishop, McDonald, Bird, & Hayiou-Tbomas, 2U09; Corrivcau, Pasquini, 
Goswami, 2007; Spinach, Price, Dale, & Plornin, 2004). 

tail rural factors play a role in linguistic diversity as well. For example, different cultural 
groups may nurture different dial&ts —distinct forms of a language char characterize particular 
ethnic groups or geographic regions—and different social conventions for human Conversation 
(he., different pragmatic skills) (Adger et al., 2007; Kitayama & Cohen, 2007; Tyler, Uqdah, ct al., 
,2008). Occasionally a cultural or ethnic group specifically nurtures certain aspects of language 
development. For example, many inner-city African American communities make heavy use of 
figurative language—^such as similes, metaphors, and hyperbole (intentional exaggeration)—in 


their day-to-day conversations, jokes, and stories (C. D. Lee, 2005; H. L Smith, 1998; Sm it Herman, 
2007). The following anecdote illustrates this point: 

I once asked my mother, upon her arrival from church., "Mom, was it a gun d sermon^" To which 
she replied* “Son, by the time the mini^rer finished preaching, the men were crying and the women 
had passed out on the floor" (H I. Smith, 1998, p, 202} 

With such a rich oral tradition, it isn't surprising that many in net-city African American youth 
are especially advanced in their use and understanding oi figurative language (Oriony, Turner, 
Larson-Shapiro,, 1985; H. L. Smith, 1998; Smirherman, 2007). 

SECOND-LANGUAGE LEARNING 
AND ENGLISH LANGUAGE LEARNERS 

As mentioned earl i eg exposure to a second language in child bond or early adolescence may be es¬ 
pecially important for acquiring flawless pronunciation and certain aspects of syntax. Early expo¬ 
sure to a second language seems to he most advantageous if the second Language is very different 
from the first. For example, a native English speaker benefits more from an early start in Arabic or 
Navajo than from an early start in, say, Spanish or German (Bialystok, 199*4; Srrozcr, 1994). Aside 
from such caveats, there appears to be no definitive "best" time to begin studying a. second language 
(e.g , P. K, Kuhl ec al., 2005; G. Stevens, 2004). 

Yer beginning second -language instruction in the early years has other noteworthy advan¬ 
tages. For one thing, it appears that learning a second language facilitates achievement in such 
other academic areas as reading, vocabulary, and grammar (Diaz, 1983; Reich, 1986). Instruction 
in a foreign language also sensitizes young children to the International and multicultural nature 
of the world. Srudenrs who learn a second language during the elementary scb^xsl years express 
mote positive attitudes toward people who speak rhat language and are more likely to enroll in 
foreign language classes in high school (Reich, 1986), 
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BILINGUALISM 

Ar least half of rhe worldschildren are hilingfutl- —tba: is, rhey speak ar leasr two languages fluently 
(Hoff-Ginsberg, 1997). Although children who grow up in bilingual environments may initially 
have more limited vocabularies in each language, research reveals clear long-term advantages of 
bilingualism. Bilingual children appear to have a head starr in their development of mccalinguis- 
ric awareness (Adesope^ Lavin, Thompson, Ungerleider, 2010; Bialysrok, 2001). For insrance,. 
in the early elementary grades, bilingual children have grearer \ les ,—aware¬ 

ness of rhe individual sounds, or p&onmeij char make up spoken words—anti this awareness can ger 
them off to an especially good stare in learning ro read fX, Chen er aL, 2004; Rayner, Footman, 
Perletti, Pcsetsky h & Stideriberg, 2001). Furthermore, when children art truly fluent in both lan¬ 
guages, they tend to perform herrer on tasks requiring focused attention and on tasks requiring 
flexible, crearivity thinking (Adesope er al., 20 If); Bialysmk, Cralk, Green* & Go! Ian, 2009). 
The it superior performance on such rasks may be parrly rhe resulr of enhanced development in 
certain areas of the brain (Espinosa, 2008; Mechelli er ah, 2004) r 

Being bilingual can have cultural and social advantages as well, In any English-speaking coun¬ 
try, mastery of spoken and written English is, of course, essential for long-term educational and pro¬ 
fessional success. Bur when a resident of that country belongs to a cultural group that speaks a differ¬ 
ent language, maintaining social relationships within the culture requires knowledge of irs language 
(MtBrien, 2005b). For instance, in many Native American groups, the ancestral language is impor¬ 
tant for com muni caning oral history and cu I rural heritage and lor conducting local business. (McCarty 
& Wacahomigie, 1998). And Puerto Rican children in the United States often speak Spanish at home 
as a way of showing respect to their elders (Torres-Guzman, 1998). Finally, at school, when different 
students in a single classroom each speak only one of two different languages (perhaps some speaking 
only English and others speaking only Spanish),, teaching srudencs both languages increases student 
interaction and cross-culrural understanding (A. Doyle, 1982; Padilla, 2006). 

TEACHING A SECOND LANGUAGE 

Most children in Western p English-speaking countries are exposed co only one language before 
they reach school age. That single language may or may not be English School-age children who 
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lift fluent in their native language hut nut in Engliill are often referred to as 

. To the extent that elementary and secondary school students have limited knewl- 
edge of English, they're apt do have trouble with school work in an English-based classroom 
(Kiefter, 200 R; Padilla, 200 b; Slav in & Cheung, 2005; Valdes, Bunch, Snow, Lee, 2005). 

Just as very young children typically learn rheir native language through informal daily 
exposure, so, too, can they learn two languages simultaneously if they have frequent, ongoing 
exposure ro both languages. However, when children begin to learn a second language at an older 
age, perhaps in the elementary grades or even later, they often learn ir more quickly it their 
language-learning experiences are fairly structured (Dixon er al_, 2012; Strode r, 1 994). 

Yet teaching a second language for one 45-minute period a day—as is typically done in 
high schools—hardly promotes mastery. Two more intensive approaches* immersion and bilingual 
education, can be quite effective* with each being useful in somewhat different situations. To keep 
our discussion simple, Jet's assume that students are living in an English-speaking country. If 
these students are native English speakers, total in the second language—hearing and 

speaking ir almost exclusively in the classroom during the school day—appears ro be rhe more 
effective approach. A variation of rhis approach is a diirti-immmiijn program, in which some topics 
are caught exclusively in English and others are caught exclusively in rhe second language. For 
native English speakers living in an English-speaking country, immersion in the second language 
for part or all of the school day helps students acquire proficiency in the language fairly quickly, 
and any adverse effects on achievement in other academic areas appear to be short lived (Bialystok 
et al, 2(M)p; Collier, 1992; Genesee, 19^5; Padilla, 2006). 

In contrast, English language learners living in an English-speaking counrry typically fare 
berier in bil'nq. I nd cniipn, in which they receive intensive instruction in English while study¬ 
ing other academic subject areas in their native language. Not only is rheir academic achievement 
at least as good or better in bilingual education, but they also have greater self-esteem and better 
attitudes toward schfxd (Dixon et ah, 201 2; Garcia ^ Jensen, 2009; Marsh, Hau, Kong, 2002; 
Tong t Lara-Alecio, Irby, Marlies, 6c Kwok, 2008; Wright, Taylor* 6c. Macarchur, 2000}. The opti¬ 
mal bilingual education program proceeds through a gradual phase-in of English in instruction, 
perhaps it] a sequence Such as the following: 


Islamic Online University © 





Psychology of Education 201 


L Students join narive-Fnglish speakers for classes in subject areas that don't depend too 
heavily on Language slabs (e.g. h art> musics physical education). They study other subject 
areas in their native language and also begin classes in English as a second language (ESL). 

2, ALter students have acquired some English proficiency* instruction in English begins for 
one or two additional subject areas (perhaps math and science). 

T When it's clear that students can learn successfully in English in the subject areas identified 
in Step 2* they join their English-speaking classmates in regular classes in these subjects. 

4, Eventually students are sufficiently proficient in English to join the mainstream in all sub¬ 
ject areas, and they may no longer require their ESL classes (Krashen, 1996; Padilla, 20U6., 
Valdes ec al., 2005). 

Ideally, the transition from instruction in a student's native language to instruction in English occurs 
very- gradually over a period of several years. Simple knowledge of basic conversational English— 
knowledge col leci ive ly k now n as i — is n' r enoug h for 

academic success in an English-only curriculum. Ultimately,. students muse have sufficient mastery 
ot English vocabulary and! syntax that rhey can easily understand and learn from English-based rexr- 
books and lectures; in other words* they must have cognitive academic language proficiency 
. Such mastery of English takes considerable time to achieve—often > to 7 years (Carhill* 
Suarez-Orozco, & Paez, 2008; Cummins, 2000, 2008; Dixon et al. T 2012; Padilla, 2006). 

Why is immersion better for some students whereas bilingual education is better for others? 
As we’ve learned, language is an imporranr foundation for cognirive development: Among other 
things, it provides symbols for mentally representing the world, enables children to exchange ideas 
with others, and helps them internalize sophisticated cognitive strategies. Students in an English- 
speaking country who are immersed in a di tie rent language ar school still have many opportuni¬ 
ties—not only at home but also with their friends and in the local community—to continue using 
and developing their English. In contrast, nonnarive English speakers may have few opportunities 
outside their homes to use their narive language. If they’re raughr exclusively in Engl ish, rhey may 


very well lose proficiency in their native language before developing adequate pro! icier icy in 
English^—a phenomenon known as —and their cognitive development 

suffers as a result. Because bilingual education is designed to foster growth in &?//; English and a 
child's native language, its apt to promote cognitive development as well as English proficiency 
(P£rez p I9yfi; Tse t 2001; Winslet, Dfaz T Espinosa* & Rodriguez, 1999)- 

We must remember that students' native languages are very much a part of their sense of 
identity—their sense of who they are as people (Nieto, 1995; Tatum, 1997). A high school student 
named Mari sol made the point this way: 

I'm proud of [being Puerto Rican], I guess I speak Spanish whenever 1 can r r r 1 used to have a lot 
of problems with out of my teachers 'cause she didn't want us to talk Spanish in class and 1 thought 
chat was like an insult to us„ you know? (Nieto, 1995, p, 127) 

Incorporating childrens cultural backgrounds as well as their native language into the classroom 
curriculum can further promote their academic success (Igoa, 1995, 2007; U-S. I3eparcment of" 
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Lecture Notes for Modules 5 & 6 

TEXTBOOK CHAPTER 3: PERSONAL AND SOCIAL DEVELOPMENT 

LEARNING OUTCOMES 

1 Describe the nature and origins of children's temperaments and personality 
characteristics, and explain how you might adapt classroom practices to students' 
diverse personalities. 

2 Explain how students' sense of self is apt to influence their behavior and how you can 
help students develop healthy self-perceptions. 

3 Apply your knowledge of peer relationships and social cognition as you identify 
strategies for promoting productive social skills and addressing student aggression. 

4 Describe typical advancements in moral and prosocial development over the course of 
childhood and adolescence, and identify strategies for promoting moral and prosocial 
development at school. 
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Personality Development 

All of he have unique qualities that make he ditfcnenr from the people around ue_ Our distinctive 
ways of hehavjug, rtijn k ing, and feeling otunprisc our .. For c-xampic, wficrcu Lupjra 

rends r« be qnicr and well behaved in class, scmie of'htr peers are probably noisy and rambunc¬ 
tious, And whereas Lup-ina ■& conscientious about completing tier wcjrk., we mi^lir reasonably 
guess that some of her dasimates are easily distracted and must be prided to stay on task. 

Children's personalities are the result of both herediev—especially in the form ol inherited 
Temper am c-nrs—-and environmental Jiioors. Ae yon will ecc, heredity and cuvi ronmenc often interact 
in ilieir influences. 


TEMPERAMENT 

A child's temperament is his or her general Tendency ro respond roand deal wirh environmental 
stimuli and events in particular ways. Children seem to have disci net temperaments aim use 1mm 
birth. Researchers have identified many temperamental styles that emerge early ill life and are 
nelarively enduring, including general activity level, adaptability, self-control, persistence, adven- 
lurrsuEneas, ouigoingueEE, shyness, fearfuhiesE, irritability, and disrrarrjbjbry. Most psychologists 
agree- rhat such lernpe^menTal difftreoces are biologically based and have generic origins, #nd to 
some degree the differences. persist inco adolescence and adulthood (Blse-Qucsr, Hyde, Goldsmirh h 
8l Van ilulle, 20l)6; Keogh, 200J; Rothbart, 2011; A. Thomas &. Chess, 1977)„ 

by influencing children's behaviors, inherited temperaments also influence- the specific 
environ mental circumstances rhey experience and so indirectly affect other aspects of personal and 
social development (N. A_ Fos, Henderson, Rubin, Calkins, & Schmidt, 2lJ()!j Rorhhart, 201 I ■ 
SrrtlfLU, 2008). Fpr example, children who arc energeric and n <I venruresomc seek our a wider vari¬ 
ety of experiences rhan rhejsc who arc quier and restrained- And children who arc narurally viva¬ 
cious and outgoing typically have more opportunities to learn social skills and establish rewarding 
interpersonal relationships—including good relationships with their teachers—than do children 
who art subdued and shy. 

Furthermore, many rempcrameural characteristics affect In >w students engage in and reEpond 
to classroom activities and thus indirectly affect rhcir academic achievement (Keogh, 2003; A. J. 
Martin, Ncjad. Oil mar, & Liem, 2013; Saudino El Plomili* 2007). Pot instance, students are mote 
likely co achieve ac high levels il they are persistent, reasonably (bui not overly) energetic, and 
able to ignore minor distractions. They can also achieve greater academic success if rheir behaviors 
lead ro friendly, productive relationships with learliers and peers—people who can bnlsEer their 
self-confidence and support iheir efforts io learn. Underlying some of their academic and social 
-■.i: ■■ ■. ■■■■ 1 :.-p: : I •:i 1 I: i- | v. iMru. nr k 11:i11 .1 - 1 -. 1 :' 1 . 1 I . 1 1 > 1 1 1 1;. ! :i ill 1 1:> I 

immediate impulses in order to think and act prcduCti vcly {Rothbart^ 2011 • Valiente, Lemety- 
Chalfaiit, & Swan son, 201 Oh 
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ENVIRONMENTAL INFLUENCES ON PERSONALITY 
DEVELOPMENT 

(jciietic differences in temperament are only pficdupHitTum to behave in certain ways. and environ 
mental conditions and experiences point different children with the same predispositions iri some¬ 
what different directions. Two key environmental factors influencing personality development are 
fkmiJy dynamics and cultural escpecrarjons for heliavirsr. 

FAMILY DYNAMICS 

Kf^iiiy parents and other fam ily caregivers (e.g.p grsmdj^r-enr.s n older siblings) lovingly infract 
with a new infant and consistently and dependably provide for tile infants physical and psycho¬ 
logical needs. When they do- such things, a strong affectionate caregiver—child bond known as 
i iLie"ime typically forms (Ainsworth, Bletiar, Waters, Wall, 1978). Infants who become 
closely attached ro parents or other caregivers early in !ife are apt to develop into amiable, inde¬ 
pendent, self^miifidcnr children and adolescents who ad j llsi easily ro new classron-m envjron- 
menrs, tsrahlish produenvt ntUritjnships with rex Ihts and peers* and have an inner conscience 
lhaL guides their behavior. In contrast, chi Id fun who don't become closely attached to a parent or 
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some tiihtr individual early in lilt can be immature. dependent, unpopular, and prone ro disrup¬ 
tive jnid aggressive behaviors Later on (J- P. Allen, Porter, McFsirljnd, McFlhjncy, k M’^rsh > 2i'H>7; 
Kochjiiiib, Aksai'i, Kimack, ftr R limes* 201)4; MikuI inter tf: Shaver, 2U05; S- Shu I man, Flicker, ^ 
Sroufr* 1994; Sroufo* Carlson, & Sh LilrriHii h 1993). 

In addition to forming emotional attachments with children, parents and other family 
caregivers rend ro adopt fairly consisEeitE styles ihey use jn raising rhe children. In 

mainstream Western tuliLLre, the besc situation for mosc children sterns ro be 
parenting h which combines affocrion and res peer for children wirli reasonable re&rricrions i>n 
bi'luivior. Authoritative parents provide a loving slid supportive home, hold high expectations 
and standards lor performance* explain why behaviors are or are not. acceptable* enforce house¬ 
hold rules Consistently, include children in decision mating, and provide age-appropriate op¬ 
portunities for autonomy. Children from authoritative homes tend ro be happy, energetic, self- 
c i m fide nr, and likeable- They make friends easily and show self-control and concern for rhe 
rights and needs of otliers- Children of authoritative parent appear well adjusted, in part, be¬ 
cause their behavior fits well with the values espoused by mainstream Western culture. They 
Listen respectfully to others, follow reasonable rules tor behavior, work well independently, and 
strive tor academic achieve me nr (barber, Stolz, A Olsen, 2()L)5; baumrind, 19^9, 1991; brad ley, 
2(3113; M. R. Gray di Steinberg, 1999; J. M_ T. Walker fk I loover-lfcmpscv, 2006). Given such 
benefits* aurhorirstivt piLrenring can provide a good model for how we, u rtachtrs, should gen¬ 
erally conduce our classrooms. 

Authoritative parenting isn't universally "best," however. Certain other parenting styLes 
may be better suited ro particular cultures and environments. For instance, in 
parenting, parents expect complete and immediate compliance; they neitlier negotiate expecta¬ 
tions nor provide reasons tor rhejr requests. In many Asian American and Hispanic families, high 
demands for obedience are made within Ehe contest of dose, supportive parent—child ndaEiun- 
ships, Untie Hying rhe message of control is a mote important message: T lov-e you and want you 
to do wtll* but it's equally important that you act lor the good of the family and community" (X. 
Chen & Wang, 2010; llalgunseth, Ispa, A Rudy, 2006; Rorhbaum &. Trommsdorff, 2007). 
Authoritarian parenting is also more common in impoverished economic environments. When 
families live Jn Low-income, inner-ricy neighborhood's where danger potentially Lurks around 
every comer, parents may better serve their children hy being strict and directive about activirics 
(Halt-Rensom 1906; McLoyd, 1998J. 

Sum e d L'g rcc ol pareiiLal guidance and discipline sterns tube important for optimal personal 
and social development. Parent who are overly permissive—tor instance, those who let their chil¬ 
dren come and go as they please and impose few consequences tor inappropriate actions—tend to 
leave children who are immature and impulsive, do poorly jji school, and act aggressively toward 
peers (Aunal&& Nurmi, 2005; Jousscmerer aL, 2D0t>; Larmbom, Mounts* Sremberg, & Dombusch, 
1991). Yet we must be careful that we don't point accusatory lingers or in other ways be judg¬ 
mental about how parents are bringing up eheir children. Some parents may have learned ineffec¬ 
tive parenting strategies from eheir own parents. Orhert may have clialk-nges in the it lives—per- 
liaps mental illness, marital conflict, or serious financial problems—shat h.Lmper rhejr ability eg 
nurture ajid support their children. 


Islamic Online University © 





Psychology of Education 201 


Child m>a I treatment. Ill a tew unfortunate instances, parents' bell a v Lots toward their chil¬ 
dren consrnuce child maltreatment- One form of child maltrtatmcni is child utg/eti: Parents tail 
io provide mirririons meals, adequarc cforhing., md other basic necessities of life, In other cases 
parenrs of cjrhtr family members children physically, socially, of ernorionsilly- Possible indi¬ 
cators of ineglect or abuse are chronic hunger, lack oF warm clothing in cold weather, tin created 
medical needs, frequent or serious physical injuries (eg., bruises, burns, broken bones), and excep- 
sinnal knowledge abemr sexual mairer^. 

Parental licglcCL and abuse Cali have significant adverse effects oil children's personal alnl Social 
development. On average, children who have been routinely neglected or abused have low Self- 
esseem, pitorly developed social skilk, and low school achievemeni. Many are angry, aggressive, and 
defiant. Others can he depressed, anxious, socially withdrawn, and possjblv suicidal (Cmsson-Towcr, 
20 IQ; J. Kim Ik Cicchetti, 2006; Minighsm & Gcchetri p 2002; R. A. Thompson Ik WyaiE, 1999). 

Tt&chers are both legally and morally obligated to report ally CaSeS of suspected child abuse 
or neglect to die proper authorities (eg., rhe school principal or child protective services). Two 
helpful resources are the National Child Abuse Hotline at I-ftOO-4-A-CHIXD (l-dOO-^22-4433) 
and rhe webs ise for Childhelp ai www.childhelp.org. 
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CULTURAL EXPECTATIONS AND SOCIALIZATION 

wt'vt wc.il> vjLrion^ cultural groil]^ influence children's personal (Fits indirtcrly th rough the f;Lf- 
eiiting styles they encourage. Culture also has a more direct influence on children's personal and 
social dcvelopmcnl: through a pfoorti known as. . That is.., members of a Cultural group 

work hard to help growing children adopt the Jx.diaviu.rs, and beliefs chat the group holds dear. 
Children typically Learn their earliest lessons about rtieir cu leu re's expectations for beliavior from 
parents and inker family memhers, who teach them simple manners (e_g_, saying please and thank 
you), encourage rhem to do well in school, and soon (W.-B. Chon ft Gregory* 200ft:; lodes, 2007). 
Once cliildren reach school age^ teachers become equally important socialisation agents. For exam¬ 
ple. in mainstream Western Society, teachers typically expect and encourage Such behaviors as show¬ 
ing respect fur authority figures, fallowing rules and directions, controlling impulses, working inde¬ 
pendently, and asking for help when it's needed (Manning ft Barurh, 2l)09; Wen riel ft Looney, 
2(107). Cultures around the globe encourage many of these beliaviors, bur they don't necessarily en¬ 
dorse all of them. For insranct, many children of Mexican hen rage are more jiccustomed ro observing 
events quietly and unobtrusively— as Lupita dues in tile opening case study-— than tu asking adults 
(bf explanations al id help (Correa-Chave2„ RogofF, ft Mejia Aranij, 2005; Gutierrez ft RogofF, 2003). 

Researchers have oJwerved uther cultural differences in socialization practices as well. For 
example, many European American families encourage children ro think tor themselves and be 
assertive in expressing rheir needs and opinions, but families fmm many ocher counrrics (e.g., 
Mexico, Chins, India) aft more Likely 10 encourage rest mi lu, obedience, and deference ro elders 
(Good now, 1992; Joshi ft MacLean, 1994; Mo rel I i Sl Rothbaum, 2007). And whereas many 
American children are encouraged to be outgoing and emotionally expressive, children in many 
Asian cultures are encouraged to be sliy and emotionally reserved (X. Chen, Chung, Sl Hsiao, 
20l)9j I lumsinger ft Jose, 20IS6; Morel 1 1 Sl Rothbaum, 2007), However, considerable diversity 
fvisrs wiiftiit any culture* wirh different parents, reachers, and other jufulrs encouraging somewhat 
different behaviors and beliefs. 

When behaviors expected of students at school differ from those expected -At home or when 
belief systems presented by teachers are inconsistent with those of children's parents, children may 
i in rial I v experience some . Ar a minimum, these children are apt to be confused and 

districted, at least in rhe first few days or weeks of school. Some children wirh less adaptable or 
more irri Table rempetamcnFs may even become angry i>r rcii&tsinr (Rorhharr, 201 I; C. Ward, 
Buchner., ft Kuril ham h 2001). 

As teachers, we must certainly encourage behaviors essential tor students' long-term suc¬ 
cess, such as obeying rules, following instruct ions, and working independently- Ar the same time, 
students will need our guidance, support, and patience when our expectations differ from those of 
rheir family or cul rural group. 
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THE "BIG FIVE" PERSONALITY TRAITS 

As children grow older, the many interactions among their inherited temperaments and environ¬ 
mental circumstances lead to unique and somewhat stable personality profiles. Research with both 
children and adults has yielded five general personality traits that are relatively independent of 
one another anti appear ro involve somewhat different areas of rhe brain. You tan remember them 
using the mnemonic OCEAN: 

* Openne.u: The extent to which one is curious about rhe world and receptive to new experi¬ 
ences and ideas 

■ CamdentitiusuA f.r: The extent to which one is careful T organized, self-disciplined, and likely to 
follow through on plans and commitments 

* Extravcrsi&n: The extent to which one is socially outgoing and seeks excitement 

* Agreeailmeis: The extent to which one is pleasant, kind, and cooperative in social situations 

■ Nturatkism: The extent to which one is prone to negative emotions (e.g., anxiety, anger, 
depression) (Caspi, 1998; DeYoung et ah, 2010; A. J. Martin et ah, 2013; G. Matthews, 
Zeidner, & Roberts, 200fi) 


TEMPERAMENT, PERSONALITY, AND GOODNESS OF FIT 

On average, students who are conscientious about their work and open to new ex]>eriences achieve 
at higher levels at school (Haccie, 2009; A, j. Martin er al. T 2013; M. C. O’Connor & Paunonen* 
2007). Yet rhere is no single best temperament or personality that maximizes students’ adjust¬ 
ment and achievement in the classroom. Instead, children ate more likely to succeed at school 
when there is a —rather than a mismatch—between their natural inclinations and 

typical behaviors, on the one hand, and classroom activiries and expectations, on rhe other (A. Thomas 
Chess, 1977). For example, when teachers wane students to participate actively in whole-class 
discussions, highly energetic* outgoing children are apt ro shine, but quieter students (like Lupica) 
might feel anxious or intimidated. When teachers require a lot of independent seat work, quieter 
children often do well, bur some energetic children may be viewed as disruptive £'Keogh, 2003; 
Roth hart , 2011). 

As teachers, we must keep in mind that students' distinctive ways of behaving in the class¬ 
room— their energy levels, sociability, impulsiveness* and the like —aren't entirely within rlieir 
control, The Creating a Productive Classroom Environment feature "Accommodating Students' 
Diverse Temperaments arid Personality Traits" offers several suggestions for adapting instruction 
and classroom management strategies to accommodate students' individual behavioral styles. 
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Development of a Sense of Self 

With their increasing capacity For symbolic thinki ng and (eventually) abstract reasoning, growing 
children begin to draw conclusions about who they are as people. As an example, cry rhe following 
exercise. 

EXPERIENCING FIRSTHAND _ 

" DESCRIBING YOURSELF 

Lise ar leasr 10 words or phrases that describe you as a person. 


flow did you describe yourself? Are you smarts Friendly? Open-minded? Physically attractive? 
Moody? Your answers provide a window into a key component of your personality known as 
L'-f ru;I"-—your perceptions, beliefs, judgments, and feelings about who you are as a person. Many 
psychologists distinguish between rwo aspects of the sense of self: sdf-wnwpl —assessments of one’s 
own characteristics, strengths, and weaknesses—and tdf-tiUm —judgments and feelings about 
one's own value and worth. These two aspects closely overlap K however* and thus the two terms are 
often used interchangeably (Bracken. 2009; Byrne, 2002; Mclnerney; Marsh, & Craven, 2008). 

In overall self-assessments, young children rend to make distinctions between two general 
domains: how competent they are ar day-to-day tasks (including school work) and how much their 
family and friends like them. As rhey grow older, children make finer and finer distinctions—for 
instance* they realise that they may lie more or less competent or "good’' in various academic sub¬ 
jects* athletic activities, peer relationships., and physical attractiveness (Arens* Yeung, Craven* & 
Masse!horn, 2U1 1; Davis-Kean & Sandler* 2001; 1 larrer, 1999). Each of these domains may have a 
greater or lesser influence on students' overall sense of self. For some srudents, academic 

achievement may lie the overriding (actor* whereas ft)r others* physical attractiveness or popularity 
with peers may be more imporrant (Cracker & Knight, 2005; D. Ilart, 1988; Harter, 1999X 

Children and adolescents tend to behave in ways that mirror rhelr beliefs about themselves 
(M. 8. Caldwell, Rudolph, Troop-Gordon, & Kim, 2004; Marsh ik O'Mar a, 2008; Valentine, 
DuBois, & Cooper t 2004). For instance, if they see themselves as good srudents, they're more 
likely to pay attention, follow directions, persist at difficult problems, and enroll in challenging 
courses. If they see themselves as friendly and socially desirable, they're more likely to seek the 
company of their classmates and perhaps run for student council. If they see themselves as physi¬ 
cally skillful, they'll more eagerly pursue extracurricular athletics. 

Students' beliefs about themselves are, like their beliefs abour the world around them, 
largely selt-consrrucrtd. Accordingly, their stb-assessmenrs may or may nor be accurate. When 
students evaluate themselves (airly accurately* they're in a good position to choose age-appropriate 
tasks and activities fRaumeikter, Cam pile II, Krueger* & Vohs, 2003; Harter* 1999). A slightly in¬ 
flated self-assessment can be beneficial as well, because it encourages students to work toward 
challenging yet potentially reaehable goals (Bjorklund k Green, 1992; Pajarts, 2009). However, 
a sense of self that is inflated can give some students an unwarranted sense of superiority over 
cl ass mares and lead rhem to bully or in ocher ways acc aggressively toward peers (Baumeister 
tt ah* 2003; Baumeister* Smart, & Roden, 1996; Mtnon et ah* 2007). And as you might guess* 
srudents who significantly //Wcrcst innate their abilities arc apt to avoid the many challenges that 
would enhance their cognitive and social growth (S chunk & Pa j a res, 2004; Zimmerman & 
Moylan, 2009). 
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FACTORS INFLUENCING SENSE OF SELF 

Students often gain initial insights about their general competence in a certain domain from their 
sttccesscf tmt failures in that domain (('hi u, 2012; Marsh & O'Mara, 2008). her instance, they 
may discover that they can easily solve-—or, instead, consistently struggle with—simple math 
problems. Or they may find that they can run fasrer—or more slowly—chan most of their peers. 
Through such experiences, students acquire ti sense of about the degree ro which they 

can succeed in certain activities, and accomplish certain goals. Over time, students' specific self- 
efficacies for various tasks and activities contribute to their more general sense of self (Bong & 
Skaalvik, 2003; Mclnerncy cr aL, 200ft). 

Unfortunately, an interplay between sell-perceptions and behaviors can create a vicious 
cycle: A poor sense of self leads to less productive behaviors, which leads ro fewer successes^ which 
perpetuates rhe poor sense of self- However, simply telling students that they're good or smart or 
in some other way Special" is unlikely to break the cycle (Brummdmari, Thomats, O nobio de 
Castro, Overbeek, & Bushman, 2Ul4,, McMillan, Singh, & Simonetta, I 99i; Pajarcs, 20U9). 
Instead, we must make sure that students have many opportunities to improve and eventually 
succeed at academic, social, and physical tasks—nor obviously easy tasks (which presumably any¬ 
one could do) but challenging ones that reflect a genuine sense of accomplishment. When we 
present such challenges, we must, of course, be sure that students have the prerequisite knowledge 
and scaffolding they need to be successful (Bouchey & Harter, 2005; Dunning, Heath, & Suls, 
2004; Leary, 1999) 

Yet students’ i>ersonal successes and failures aren't the only things affecting their sense of 
self A second important factor is students’ social con rex r—and more specifically, athi*r peoples 
hkovkrs — which influences their self-perceptions in at least two ways. For one thing, how stu¬ 
dents evaluate themselves depet ids to some extent on how their own performance compares to that 
of their peers. For example, students who see themselves achieving at higher levels than classmates 
are apt to develop a more positive sense of self than those who consistently find themselves falling 
short (R. Burley 2008; Liem, Marsh, Martin, Mclnerney, & Yeung, 2013; Traurwein, Gerlach, 
Ludcke, 2003). Thus, peer comparisons can dampen high-ability students’ sense of self when they 
attend classes made up largely of students with similarly high ability (Chiu T 201 2; Seaton, Marsh T 
& Craven, 2010). 

In addition, students' self-perceptions are affected by how others behave toward them. Peers 
often communicate information about childrens social and athletic competence, perhaps by seek¬ 
ing ouc a child's companionship or ridiculing a child in fronr of others (M. S. Caldwell et al., 
2004; Crosnoe, 20 I 1; Rudolph, Caldwelf & Conley, 2005). Adulrs, too, influence children's sense 
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of sell, it] pare by the kinds of expectations they hold lor children's performance and in part by 
drawing attention ro various things children do well or poorly E‘M. J. I larris ik Rosenthal, 1985; 
O'Mara, Marsh, Craven, & Debus, 2006; Pafares, 2009). As teachers, we should, of course, com¬ 
municate realistically high expectations tor achievement and give positive feedback about the 
specific things students do well. And when we find char we must give students negative feed¬ 
back —and occasionally wt must —we should do so while also communicating optimism about 
their luture performance. For instance, we might point out that mistakes art a natural part ol the 
learning process, and we should offer concrete suggestions about how ro improve. 

A third general factor that can impact students' sense of sell is m&fthsnhip in nr sxcceuful group 
(Harter, 1999; Thorkildsen* Golan t T & Cambray-Engstrom, 2008; Wig field* Fccles, & Pincrich, 
1996). If you think back ro your own school years, perhaps you can recall taking pride in some¬ 
thing your entire class accomplished or feeling good about a community service project com¬ 
pleted through an extracurricular dub. School groups aren't the only groups affecting students' 
sense of self. For instance, some cultures encourage children to take pride in the accomplishments 
of their families as well as —or ]>erhaps instead of—their own accomplishments (Banks & Banks, 
I 995; P- Cole & Tan, 2007). And as we’ll see a hit larer in the chapter, students’ membership 
m certain ethnic groups can also be a source of pride. 
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DEVELOPMENTAL CHANGES IN SENSE OF SELF 

Wu'vc already Sum one way in which sell-perceptions change with age: Children increasingly dif¬ 
ferentiate among the many aspects ot who they art as people- — the it academic abilities, physical 
qualities, social relationships, and So on. But children's and adolescents' beliefs and feelings about 
iliemstlvts change in ocher ways as well. One early personality theorist, Enk Enkson, proposed 
rlw peoples personalities and sense of self continue ro evolve Throughout the life span in a pm- 
dictuble sequence of described ill Figure 3-1. However* our focus in the upcom¬ 

ing sections will be on what more contemporary researchers have learned about developmental 
changes in children's and adolescents' sense of self. 

Childhood F.kincnrjLry schiKil children rend ro rhink of rli cm selves in rcrm& of concrete-, easily 
observable characteristics and behaviors, such as thuir age, sea, and favorite activities {D. Harr* 
1988; Harter, 1983)- In racially and culturally diverse Communities, where different skin colors-, 
languages, and customs are ijhvious, children may also classily themselves as belonging to one or 
another racial or ethnic group sjPhinney, 1990; Sheers, 1999). For instance, when she was jii sec¬ 
ond grade. 7-year-old Tin* drew tl>e self-porrr&ir shown in Figure 3,2 r As a girl wirh a Native 
American and Hispanic generic heritage, she was clearly aware rhar her hair and skin rone were 
darker than those of most of her classmates. 

Mosr yiHing children have a generally positive sense of self. Sometimes they believe they're 
more capable chan they really ^Tt-aiid that they can easily overcome initial failures (ft. butler, 
2008; Lockhart* Chang* ite Story, 2002; Robins ite TrEesniewski* 2003). As children have more 
opportunities to compare themselves with peers- during the elementary grades and as they become 
cognitively more able to such comparisons, tlieir selt-assessmenrs become increasingly realis- 
ii.r{R- burler, 201)8; J. W. Chapman, Tunmer, &. Prndinow. 200(1*; Davis-Kc-an e-ral_. 2008). They 
also begin ro pull together rheir many self-observanons i 11 ro general 1 star ions shour rhe kinds of 
people they are—perhaps friendly* good at spores* smart, or dumb—and such guiieralibations lead 
to the development of increasingly stable self-concepts C.D. A. Cole et al_, 200 L; I larter, 1999)- 

Early adol>e scenes As srudenr* teach adolescence and gain greater capability for abstract 
thought* they increasingly think of them selves in terms ol general, fairly stable traits. Consider 
12-year-old Tina's self-description m sisih grade: 

I'm cool. I'm awesome. I'm way cool, Fin 12, I'm boy cra^y. I go to brent wood Middle 

School. I'm popular with my Ians. I play viola. My best friend is Lindsay. I have a gerbil 

named Taj. I'm adopted. I'm beautiful. 

A L rhough Tina lisrcd a few concrete fearurcs, she had dear I y developed a fairly ahsrracr self- 
percepucm. Her focus on coolness, popularity and beauty* rather than on intelligence or academic 

achievement: (or* we might add* modesty), is I airly typical: Social acceptance and physical appear¬ 
ance are tar more important co many young adolescents than academic competence (D_ Harr, 
1988; I larter, 1999)- 

SrudenrC self-mmrepES and self-esietm nlie-udrop as they make rhe-Transition from elemen¬ 
tary school to middle school or junior high, wirh rhe drop being more pronounced for girls (D. A. 
Cole et ul.* 2001; flatter, 1999: Robins & Trietmewski, 2003), The physiological changes accom¬ 
panying puberty may be u factor: Many boys and girls think of themselves as being somewhat less 
attractive once they reach adolcsce-iicc (S_ Moored Rosenthal, 2i)l)fi; Stice, 2l?C)J)_ Changes in the 
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FIGURE 3.1 Eftki&r/a tight staged t.? p&ychttsa*tii dev*toprti*fit 


Ovimw of cnksom's Stages 

ZnV. Erkson ft 9 £3, "9721 proposed that people praised through eight 
oistirci stages over the course of their tores. Each stage presents a 
unique developmental task, and how a person addresses it infiucrcos 

htt;r or his general mentfll lie^-Ilhflmj pragma l.hrr^njli Id'.er sLdge j 
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cevclapmental ‘ask ir imanqp- is to learn whether other people 
especially primary caregivers, regularly Maths’S, 1 basic needs. H 
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Autonomy versus shame -and doubt Itoddler years). As he-da ers 
gen increasng muscular con-no . they beg n to satisfy some of their 
avm reeas -or example, by feedirg and oretsng themselves. 1 
caregivers encourage self sufficient behavior, toddlers develop a 
,(‘**.4 of ^ijriviuirjji —a $Ans#of b*ing Able :o hare -n many prnbltm.. 
an their own bu: f careg vers oemnra L-oo much luo vuun or in 
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may instead a eve ap sham: and doubt about their abilities. 

Ir tiative versus guilt 'Ipra-sd-iool yea p s). ‘A'ith their growng 
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planr ng ara undertaking activities bLt insteaa.edu is discourage 
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thmy fnd :h*y am> iiiLHpaLilHH?f meeting ether-.' ejipA-:1afior-,, :h^y 
aevelop a sense a“ hferiufdy dhoufc the* 1 capebilities 

Identity vrrsL s rale contusion 'adalescanco), Adolescents beg n 
ta ponder the ro « they might p -sy ir the adUt -world. Irrtia y. :hey''re 
ap- to eKpenence seme mi'e carfusiojn mixed aeas ard ~cc irgs 
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kdenfity regarding who they are- .jnd vHhere "her lives are headed. 

Jrt niacy varsus isolation (young adulthoodl. n Enkson's view, 
once young people have established Iheir dc-mnos, they'ro rcaoy 
to makri lpng-:pnm social commrtn’kirlA. 'vtary h->. VApabki of 


rndmaq;, lormng are ar mare recpracal relationships tha: inva ve 
camprom so arc so I sacriTce. ‘’cop e viho can't form int mate 
ro at onships perhaps because -hey have trouble putt ng aside 
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Critiquing E-'ksDm's Theory 
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primarily or wfxk wilh men lor many women, -i focus on irlimacy 
em«erges either before or in conjunct an with n J ocuscn idenrity 
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intert anally discourage autonomy, ir. -jasive.. arid self assert veress 
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(sap tha eia. urioon ef ktpntity fithf action "‘LaI'-a Ad* PSOAlV3A ,, ! 
Nevertheess. the first live stages have impl cations for 1 us as teachers, 
who mustwcH( Kara :a do the -tlmvhg: 

' lolp students evercemo eary d fficultics with trust, autoremy, 
er nitiatrhe ir partroular. by being reliable sources of affection 
And -niippuht ItN.sfl Arid by * mng cfudAh-N ag^-Apprepr-iatP 
epporhioir ak te w.‘*rk nd^p^ndfirf y <>i.terwny) and iindAirak« 
se '-thdten *:£vLin (miditrvfrj. 

^ -’romote a sense or iraus-try byergeg ng students n mear ngFul 
tasks ara campletrig vrartfiwhile- projects. 

* lolp adolescents n their search for identity by prove ng oppor 
TiJiiitiH-n to p?.pler* uarioi.-^ i-oIaa hfi^y might pay in ^-.ilt iw^ifrhy 
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school environment—-including disrupted friendships, more superficial teacher-student relation¬ 
ships, and more rigorous academic standards— probably -also have a negative impact. 

Also with early adolescence come two new phenomena wirh implications for sense- of self. 
First, students become more cognitively abJe to reflect: on how others might see them (Harter, 

I 999)- They may initially go to exrrtmes, thinking char in any social si mar ion everyone else's at¬ 
tention is focused squarely on them—a phenomenon known as the (Eikind, 

1981; R. M. Ryan Si Kuczkowski, 199^; Somerville, 2013). Because they believe themselves to he 
the center of attention, young teenagers (especially girls) are often preoccupied with their physical 
appearance and can be quire self-critical. To some degree, this heightened concern about what 
ocher people mighr chink of them appears to be linked to mam rational changes in certain areas of 
the brain, including arras that underlie self-focused emotions such as shame acid embarrassment 
(Somerville er ah, 2013). 

A second noteworthy phenomenon in early adolescence is emergence of the : 

Young teenagers often believe they are completely unlike anyone else (Elkind, 1981; Lapsley, 1 993)- 
For instance, they may think thar no one else—and certainly not a parent and teacher—has ever 
experienced the intensity of emotions they fed ahonr thwarted goals or unhappy love affairs. 
Furthermore, some have a sense ol invulnerability and immortality, believing themselves immune to 
the normal dangers of life. Thus they may take foolish risks, such as experimenting with drugs and 
alcohol, having unprotected sexual intercourse, and driving at high speeds (DcRidder, 1993; Dodge 
et ah, 2009; Cialvan, 2012; Kell, 2002). Its important to note, however, that adolescents are apt to 
cake risks even when they shut believe themselves to he invulnerable, for reasons you can discover in 
the Applying Brain Research feature 'Understanding and Addressing Adolescent Risk Taking.” 

Late adolescence The majority of older adolescents recover sufficiently from the double 
whammy of puberty and a changing school social environment to enjoy positive self-concepts and 
overall mental health (Harter, ] 999;. S, T. Powers, Hauser, & Kilner, 1989). The imaginary audi¬ 
ence and personal fable phenomena slowly decline, although remnants remain throughout the 
high school years. 

Older teenagers increasingly reflecr on rheir own characteristics and abilities and begin ro 
struggle with seeming inconsistencies in rheir self-perceptions* as one ninth grader explained: 



FIGURE 3.2 As early 
as the primary grades, 
students in racially 
diverse communities 
have some awareness 
of their membership 
in a particular racial 
group. Notice how 
1 -year-old Tina por¬ 
trays herself as having 
darker hair and skin 
than the classmates 
behind her. 


I really don't understand how I can switch so fast from being cheerful wich my friends f chen com- 
lug home and feeling anxious, and then getting frustrated and sarcastic with my ^rents. Which 
one is the real me.? (Harter, 1999* p. fi7 > 


Eventually, perhaps around ! 1 ch grade* most students in teg rant their various self-percept ions 
into a complex, multifaceted sense of self that reconciles apparent contradictions—for instance, 
recognizing that their inconsistent behaviors ori different occasions mean that they're "flexible” 
(Harter, 1999). 

As older adolescents puJ L the numerous parrs of themselves together, many of them begin to 
form a general sense of idcr : a sell-constructed definition of who they are* what things rhey find 
important and what goals they want to accomplish in life. In rheir ongoing search for a long-term 
identity, adolescents may initially cake on temporary identities* aligning themselves with a particu¬ 
lar peer group , insisting on a certain mode of dress, or continually changing self-descriptions at id 
photos on Facebook* In stag ram, and other social media (Aleman & Vartman, 2009; Green how, 
Robeli a, & Hughes,. 2009 ; Seaton, Scorrham, & Sellers, 2006). Adolescents may also have some- 
what different identities in different contexts, depending on the Traditional roles they have played 
in each con re* r (Fcdes n 2009; Grttno, 2006; Vadeboncoeur, Velios, & Goessling, 201 l). For ex¬ 
ample* a student might be a '"loser’* at school but a “star’* in an out-of-school activity ora '"leader” 
in a neighborhood gang. 

Erik Erikson proposed that most people achieve an overall sense of identity by the end of 
adolescence (see Figure 3-1). In contrast, many contemporary developmental theorists believe that 
identity formation continues to be a work - i n -progress well inro adulthood, especially as people 
move inro new and different life circumstances (Bandura* 2008; Sinai* Kaplan* & Flum* 2012; 
VadebotiCotur ct til. h 2011). Marcia (1980* 1991) has described {bur distinct patterns ol behavior 
that may characterize the status of a young person s search for identity: 


Islamic Online University © 







Psychology of Education 201 


* identity diffuskn. The individual has made no commitment ro a particular career park or 
itteological belief system. Some feipfev/ard cYperimenrarion with parricular roles or beliefs 
may have taker] place, but the individual hasn't yet embarked on a serious exploration of 
issues related ro self-definition. 

* Fnredm?in\ The individual has made a firm commitment to an occupation, a particular serof 
beliefs, or both. The choices have been based largely on what others (especially parents) have 
prescribed, without an estmesr exploration of ocher possibiliries. 

■ M&fdtfrfium. The individual has no strong comm itment to a particular career or set of beliefs 
bur is actively exploring and considering a variety of professions and ideologies. In essence,, 
the individual is undergoing an identity crisis. 

* Identity achkvmsnt. After going through a period of moratorium, the individual has emerged 
with a clear choice of occupation, a commitment to parricular political or religious beliefs* 
or both. 

For most young people, che ideal situation seems co be to proceed through a period of moratorium 
and exploration— a period thar may continue well into adulthood —and co eventually settle on a 
clear identity that cun flexibly evolve lls life circumstances change (A. Kaplan ft. Flum, 2012; 
Luyckx et al ., 2DOS; Sinai cr al_, 201 2). 

Tabic 3-1 presents develop mental changes in children s and adolescents' sense of self and offers 
suggestions for how, as teachers, we can enhance their self-perceptions at different grade levels. 


DIVERSITY IN SENSE OF SELF 

As you undoubtedly know from your own experiences, students differ considerably in their self¬ 
esteem and overall sense of self. Sometimes such differences are indirectly the result of biology. For 
instance, students who are physically arrraccive rend to have more positive self-concepts than 
students with less appealing physical features (Harrer* WhireselL & Junkin* 1998), And on aver¬ 
age* students with cognitive, social, or physical disabilities have lower self-esteem than theLr class¬ 
mates (T Bryan, 1991; Marsh & Craven, 1997; Martinez & Huberty, 2010). 

_ DEVELOPMENTAL TRENDS _ 


TABLE 3.1 * Sense of Self at Different Grade Levels 


GRADE LEVEL 

AGE-TYPICAL 

CHARACTERISTICS 

EXAMPLE 

SUGGESTED STRATEGIES 


* Self-descriptions largely limited 
to concrete, -easily observable 
characteristics 

* Some tendency to overestimate 
abilities and chances of future 
success, especially in domains in 
which one has little or no prior 

When 6-year-old Jeff is asked to describe 
himself, he Says, "1 like animals. 1 like 
making things. 1 do good in school. I r m 
happy, Blue eyes, yellow hair, light skin/ 
He mentions nothing about his shyness, 
sense of humor, and ability to work and 
play independently—characteristics that 
would require considerable seH-reflec- 
tion and abstract thought to identify. 

• Encourage students to stretch their 
abilities by tackling the challenging 
tasks they think they can accomplish. 

® Provide sufficient scaffolding to make 
success possible in various domains. 

• Praise students for the things they do 
well; be specific about the behaviors 
you're praising, 


experience 

Lj 

* Increasing awareness of and 
differentiation among particular 
strengths and weaknesses 

• Association of such emotions as 
pride and shame with various 
Self-perceptions 

When Kellen begins fifth grade at 
his neighborhood middle school, his 
dasswork rapidly deteriorates, despite 
individualized instruction in reading and 
spelling. At home one day, his mother 
finds him curled In a ball under hts 
desk, crying and saying, "1 can r t do this 
anymore!" Alarmed, Mom takes him 
to a senes of specialists, who diagnose 
severe dyslexia, Kellen's parents even¬ 
tually find a school that provides con¬ 
siderable structure and scaffolding for 
students with learning disabilities. There 
Kellen shows dramatic improvement in 
virtually every area of the curriculum, and 
his self-esteem skyrockets, 

• Focus students’ attention on their 
improvement over time. 

■ Encourage pride in individual and 
group achievements, but be aware 
that students from some ethnic groups 
may prefer that recognition be given 
only for group achievements. 

* Provide opportunities for students to 
look at one another's work only when 
everyone has something to be proud of. 
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Increasingly abstract 
self-conceptions 
For many, g decline in self- 
esteem after the transition to 
middle or junior high school 
[especially for girls) 

Heightened concern about oth¬ 
ers' perceptions and judgments 
■of oneself (imaginary audience) 
Excessive belief in one’s 
own uniqueness, sometimes 
accompanied by risk taking and 
a sense of invulnerability to nor¬ 
mal dangers [personal fable) 


Meghan describes a recent event in 
her eighth-grade algebra class: J1 l had 
to cough but 1 knew if I did everyone 
would stare at me and think I was stupid, 
hacking away, So I held my breath until 
I turned red and tears ran down my face 
and finally I coughed anyway and every¬ 
one really noticed then. It was horrible." 


• After students make the transition to 
middle school or junior high, be espe¬ 
cially supportive and optimistic about 
their abilities and potential for success. 

• Minimise opportunities for students to 
compare their own performance unfa¬ 
vorably with that of others. 

• Be patient when students show excep¬ 
tional self-consciousness; give them 
strategies for presenting themselves 
well to others. 


Search for the "real me" and 
an adult identity; experimenta¬ 
tion with a variety of possible 
identities 

Increasing integration of diverse 
self-perceptions into an overall, 
multifaceted sense of self 
Gradual increase in self-esteem 
Continuing risk-taking behavior 
(especially for boys) 


Sixteen-year-old Kayla often revises 
her profile on Facebook—for instance, 
modifying the "Details About You' r 
section—end regularly changes the 
photo that appears at the top of her 
profile. Sometimes she displays a happy 
Kayla, at other times a more sullen one; 
an early photo shows her in her basket¬ 
ball uniform, but a later one shows her in 
a skimpy party dress. 


• Give students opportunities to exam¬ 
ine and try out a variety of adultlike 
roles. 

** Encourage students to explore and 
take pride in their cultural and ethnic 
heritages, 

■When discussing the potential conse¬ 
quences of risky behaviors, present the 
facts but don't make students so anx¬ 
ious or upset that they can r t effectively 
learn and remember the information 
[e.g-, avoid scare tactics). 


5bunces: Baincn, 2009; ft. El jL er. 2003; Darais-Kcan e". a ., 2006; Dwedc. 2000; E kind, ' 931; Fiyncr 4. Webc, 2011;, Ejrccnhcjw, Rauclia, & Hughei, 2C0Y; HarLcr. 1999; Lierti, Martih. WarLin. 
Mclherney, & Yeung, 20*' 3^ LockhB-1 et a!. P 2002, Marc a, 1930, 199*: T M McDeviS & Or*tirnd, 2007 iKelleri Example); Nell, 2002; Nuemi, 2003;. CMara e". a ., 2006; Orcmitein, 199*1, a. 47 
(Meghan examples pBares,. 2009, Pobins & Traesniewata, 2005; Seaton et al. r 2006, Smai, Kapan, & Rum, 2012; Somervi’le et al., 2013; Spear, 2007; Tatum, 1997; Whites*'I et a!., 2006. 
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Gender differences For must young fwple, their gender is a cor-e ingredient ■ i■ their sense 
of self and can become inerLasingly prominent during puberty. Tims, many children and adoles¬ 
cents prefer to engage in behaviors and activities tliar are fitcrcotypically "appropriate" tor their 
gender. For example, to the extent that boys believe that getting gsxid grades at school is some¬ 
thing rhiir ""girls do/ rhey may have lirrlc interior in cU-ssroom activities and assignments. (F.l more 
Jk Oyserman, 2012}. 

.Some researchers have found gender differences in overall selt-csteem, wiili boys raring 
rhem selves more highly than girls, especially in adolescence- Many students' self-perceptions reiid 
tu be consistent with stereotypes about what males and females arc supposedly "good at. 1 ' Fur in¬ 
stance, even when actual ability levels arc the same* boys tend tu rate themselves more highly in 
math and sports, and girls tend to rate themselves more highly in language and literacy (Bracken,, 

D. A. Cole ei al_, 2 1 101 ; I lerberr Ktipek, 20(>5; Joer, I 'sher, d: Brcssonix, 2i) 11 ). 

Cultural and ethnic differences, In many Native American communities and many 
Middle Eastern and Far Eastern countries, children and adolescents see their group membership 
and connect ions with other individuals as central parts of who they are as human being s 
(Kagitfiha^i, 2007: M. Ross d: Wang, 2010; Whi resell, Mitchell, Kaufman, Spicer, d: tlie Voices 
of Indian Teens Pmjc^r Team, 201)6), In addirion, many young people have a strong ethnic iden- 
: They're hurh swart and proud of f heir ethnic group and willingly adopt some of rhe group's 
behaviors. Occasionally students' ethnic identities can luid them to refect mainstream Western 
values. In Some ethnic miliority groups, peers may accuse I ugh-achieving Students of “acting 
White-/ a label that essentially means ''You're not one of us”' (Bergin A: Cooks, 2 008; Cross, 
Strauss, d: Fliagtu-Smitli, 19W; Ofibu, 2l)OftfO- For the most parr, however, students with a strong 
and posinve trhnic idtnriry do mfl in school horh academically and socially (Alrsclud, Oyserman, 
& Bybet, 2006; Itamm, Hoffman, d: Farmer 201 2; Smokowskn Buchanan, & Bacalleo, 200PT 
Furthermore, pride in one's ethnic heritage and high academic achievement can Serve as an emo¬ 
tional buffer against other people's prejudicial insults and discrimination (L_ Allen &. AJx-r, 2006; 
P. J. Cook dc Ludwig, 2008: EhjBoi.fi, Burk-Braxtou, Swenson, Tevendale, & Hardesty, 201)2). 

Not all Students from minority groups affiliate Strongly with their Cultural and ethnic 
groups. Slime snideries—especially those with multiple racial or culniriil he ridges — Hueruate in 
i lie strength of rheir ethnic ideniity depending on ilie eon reset and situation (Hit! in, Brown, & 
Elder, 201)6; Y-Y. Hon|, Wan, No, & Chiu, 2007; Yip dc Fuligni, 2002). In addition, older ado¬ 
lescents may cv pen me nr wirh varying forms of an trhnic identity. Some teens, tor instance, may 
initially adopt a tairly intense,, inflexibly and perhaps hostile ethnic identify before eventually 
retreating to a more re taxed, open-minded, and productive otic (Cross el al.^ 1999! Nasir^ 
McLaughlin, dc Jones, 2009; Seaton er aJ. ? 2006). 
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Development of Peer Relationships and 
Interpersonal Understandings 

For many sflKlcnrs, infcracring wirh \lu<\ gaining rht acccpFiincc i>f (iters—m ionic wyyjittwg /fl— 
ucl' more important clmn dussroom learning and achievement (Crosnoe, 2011; Dawson & 
Mclneriwy, 2001; liiFon^na atCillusscii* 2010). Yet social success and academic success aren't an 
eitlicr-or situation. In face, students wlio enjoy ^ot^d relationships with tlieir peers, al: sctioa-l are 
xuttft' likely to mrhieve ar tngh levels (tieRi, Domirrovirh, Ite Welsh, 2CH^- Pacrirk, Andermaji, &. 
Ryan. 2002; Pellegrini & Bohin p 2005), 

ROLES OF PEERS IN CHILDREN'S DEVELOPMENT 

Peer relationships, especially friendships, serve at least four functions in children s and adnles- 
cenrs" perstMul and social development. Tim, iliey provide an arena tor learning and practicing a 


variety of social skills, i rid tiding cooperation, negotiation, emotional control imd Con¬ 
flict resolution (J. P. Allen & Antonishak, 2008; Granic T Lobe l, & Engels, 2014; Lanson 
tk Brown, 2007).. Second, young people can help one another with school work and teach 
one another valued physical and cognirive skills—say, in skateboarding or computer 
programming—in which parents and other local adults have little or no expertise 
(Barron, 2006; Hickey, 2011; Ladd, Kochtndtrgtr-Ladd, Visconti, & Ettekaf 2012). 

In addition, peers provide companionship, safety, and emotional support, as il¬ 
lustrated in Figure 3.3. They become a group wirh whom to eat lunch, a safe haven from 
playground bullies, and shoulders to cry on in times of trouble or confusion (Jordan, 
2006; Laursen, Bukowski, Aunola, & Nurmi, 2007; Wenczd., 2009). Many adolescents 
(especially girls) reveal their innermost thoughts and feelings to their friends (I-evitr, 
Guam-Franco, & Levitt, 1993; Patrick et aL, 2002; A. J. Rose et aL, 2012). Friends 
often understand a teenager's perspectives—For instance, a preoccupation with physical 
appearance and concerns about the opposite sex—when others are seemingly clueless. 

Peers play a fourth important role in personal and social development as well: 
They serve as socialisation agents who both directly and indirectly encourage certain 
ways of behaving (M. H. Jones, Audley-Piorrowski, & Kiefer, 2012 ; A. M. Ryan, 2000; 
WentzeJ & Watkins, 2011). Peers define options for leisure time, perhaps forming study 
groups, playing video games, or smoking cigarettes behind the school building. They serve as role 
models and provide standards for acceptable behavior, showing what’s possible, what s admirable, 
what's cool. And they sanction one another for stepping beyond acceptable bounds, perhaps 
through ridicule, gossip, or ostracism . Traditionally such influences have been known as pmpres¬ 
sure. but many of them are better described as . ■ , in which certain behaviors ‘'spread” 

from one child or adolescent to another through a variety of means C'B. B. Brown, Bakken, 
Ameringer, & Mahon, 2008; Sandstrom, 2011). 

Much of the pressure ro conform mother people's standards and expectations actual iy comes 
from within rather than from ourside. In particular, mosr children and adolescents engage in self- 
socialization, purring pressure on fbmselm to adopt the behaviors they think others will find ac¬ 
ceptable fB. B. Brown, 1990; Bukowski, Velasquez, & Breudgcti, 2008; Crosnoe, 201 l;Juvcuien. 
2006). Such Sell -pressure tends to lie Strongest in early adolescence; as an example, 12-year-old 
Marie I explains what happened when, in fifth grade, students from two different elementary 
schools transitioned to the same middle school: 


FIGURE 3.3 In this writing 
sample, 7-year-old Andrew 
describes the many benefits of 
having friends. 

brf-T 3 ur for^u 

W'.- _._y (Lfid hA' 
■fesketya fz rT-Cf j 
ftfvd -tkc \hi ri?% j) Lt> 
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When you get ro middle school the other school comes in T you're Like T “Oh no, what if they 
don't like mt?" So you try to be cool and stuff. But you Jatver seem to get there. They're 
always one step ahead of you. 

A common misconception is rbar peer influences -are invariably a bad rhing > bur in fact 
they're a misted hag. Many peers encourage such desirable qualities as working hard m school, 
creating people kindly, and engaging in community service, Others, however T encourage cutting 
class, bullying Certain students, Consuming alcohol or drugs h or in other ways behaving in Coun¬ 
terproductive ways (Altermatt, 2012; Maycux, Houser, & Dyches, 2011; Prinstein & Dodge, 
2008; Spinrad Jk Eiseniberg, 2009; Wentzel & Watkins, 201 1). 

Although peers' behaviors and values certainly have an impact, rheir effects have probably 
been overrated. Most children and adolescents acquire a strong ser of values and behavioral stan¬ 
dards from their families, and they don't necessarily abandon these values and standards in the 
company of peers (B. B. Brown, 1990, W. A, Collins ct aL, 2000; Galambos, Barker, & Almeida,,. 
2UU3). Furthermore, they tend to choose friends who are similar to themselves in academic 
achievement, leisure-time activities, and long-term g**als(Kindermann, 2007; Prinstein & Dodge, 
2008; A, M, Ryan, 2001). In some cases, they may lead "double lives" that enable them to arrain 
academic success while maintaining peer acceptance (Grimes, 2002; Hem mi rigs, 2004; Juvonen* 
2006; Mac Ivtr, Keuman, & Main* 1995). For example, although they attend class and faithfully 
do homework, they may feign disinterest in scholarly activities, disrupt class with jokes or goofy 
behaviors, and express surprise at receiving high grades. In addition, they may act tough when 
they're in public, saving their softer sides for more private circumstances, as one sixrh grader’s 
reflection reveals: 

You'd still have to have your had attitude. You have to act—it's 
just like a movie. You have to act. And then at home you’re a reg¬ 
ular kind of guy, you don't act mean or nothing. But when you're 
around your friends you have to lie sharp and stuff like that, like 
push everybody around. (Juvonen & Cadigan, 2002, p. 282) 

It’s important to keep in mind that self-sociali 2 ation in¬ 
volves adopting behaviors that a child or adolescent believes to be 
critical for gaining favor with important peers. For example, 
many students think that their peers will look down on them for 
working hard at school, achieving at high levels, and in other 
ways being “smarr," when in fact their peers may secretly admire 
such behaviors (Hamm et al., 2012). And in any case, as the 
brain continues to mature in late adolescence, especially in rhe 
relatively “rational" prefrontal cortex, the concern about pleasing 
peers seems to dissipate a bit (Albert, Chein, & Steinberg, 2013). 

As teachers, wc can help students maintain a good public 
image in a variety of ways. For instance, we can help them ac¬ 
quire skills for presenting themselves in a favorable light—per¬ 
haps by reaching public-speaking techniques, nurturing artistic u 
personal hygiene strategies. We can assign small-group projects 
unique talent to contribute. And when valued classmates ridicule a 
allow students to demonstrate their accomplishments privately (i 
ments or one-on-one conversations) instead of in front of classmates 





Young adolescents often work hard to look cool in the eyes of 
their peers, as this drawing by 11-year-old Marci illustrates. 


( Nf Help students look good in 
^ the eyes of their peers. 


ilenrs, or tactfully suggesting 
in which every student has a 
cademic achievement, wc can 
t:.g., through written assign - 
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COMMON SOCIAL GROUPS IN CHILDHOOD AND 
ADOLESCENCE 

Researchers have distinguished among a variety of social groups in young people's lives, including 
friendships, cliques, crowds, subcultures, gangs, and romantic relations. 

FRIENDSHIPS 

Close friends find activities char are mucually meaningful and enjoyable, and over rime they ac¬ 
quire a common set of experiences char enable them to share certain perspectives on life (Gorrman* 
19S6; Surtles, 1970), Because friends typically have an emotional investment in their relation¬ 
ship* they work hard to look at situations from one another's point of view and to resolve disputes 
that threaten to separate them. As a result, they develop increased perspective-taking and conflict 
resolution skills. Close, supportive friendships also foster self-esteem and a general sense of well¬ 
being (Basinger, Gibbs, &. Fuller, 1995; Berndr, 1997; Bukowski, Morzoi, & Meyer, 2009; 
Newcomb & Bagwell, 1995). 

CLIQUES, CROWDS, AND SUBCULTURES 

With age and evperience* many students form larger social groups chat frequently get together In 
early adolescence, —moderately stable friendship groups of perhaps 3 to 10 individuals— 

provide the setting lor most voluntary social interactions. Clique boundaries tend to be fairly 
rigid and exclusive—Some people ate "in, 1 ’ whereas others ate "out”—and memberships in various 
cliques often affect students' social status (B. 6. Brown, 2011; Crockett, LosofF, & Peterson, 198-1; 
Goodwin, 2:006; Ktndermann, McCollam, & Gibson, 1996). Here is 14-year-old Courtney's de¬ 
scription of an especially exclusive “popular” clique in her eighth-grade class. 

There are table groups at lunch. My group gave them all names. The popular ones, we call 
them rhe Sardines. They ate in die it little box T they don't let anyone into their box, they're 
so close together. You'll never see one of them by themselves. Like one of them's a TV and 
the other ones are like little remotes following her. 

are considerably larger than cliques and don't have the tight-knit cohesive ness and 
carefully drawn boundaries of cliques. Their members tend to share certain characteristics and 


Islamic Online University © 





Psychology of Education 201 


behaviurs (e.g., ^brums' study a lor, "\ac ks" art active jii sports)., arrirudcs about academic achieve¬ 
nt cnr, and (occasionally) trhmc background (B. ft. Brown, 2l)l I; Srcmhcrg, 1996). Crowd mem¬ 
bership may or may not be u, voluntary things for instance, membership in u. so-called "popular" 
crowd is apt to be based as much on a student's reputation as on his or her actual efforts to affiliate 
with Ctrtaini peers, (B. EL Brown ec aJ., 2008; Juvoner Sc Galvin, 2tiU8)_ 

Occasionally a crowd take* the form ora culture —agro-up that resists a powerful domi¬ 
nant culture by adopting a sjgnidcantlv differejir lifesrvle (J. .S. Epstein, 1998b Some subcultures 
are relatively benign: for example, as one of" us authors knows well, sifme young rttiis mav consis- 
reiirly wear baggy pann, ^IdfCSS Jxcrs as "dink;" and spend a good deal of flipr rime masrering 
new tricks ij^ii their skateboards. Other subcultures are tvomsome, such us those that endorse racist 
and anti-Semi tie behaviors (t.g_. skinheads) and those that practice Satanic worship and rituals. 
Adolescents are more likely to affiliate with Troublesome subcultures when tlicv fcc-l alienated 
from the domjnanr culture — perliaps that of their school or that of S4icietv more generally — and 
wanr ro distinguish themselves from ir in some way (Crosnoc, 201 1; J. R. Harris 199111, 

In the upper high school grades>a firearer capaciry ferabsrracr rhoilghr allows many adoks- 
Cents to think of other people more -is unique individuals and less hS members of Stereotypical 
categories. Thev may also discover characteristics they have in common with peers from diverse 
backgrounds. Perliaps a* a result of such changes, ties co Specific social groups tend ro dissipate, 
hostilities between groups soften, and students become more opeu-rmnded jii their friendship 
chokes {ft- ft- Brown, Richer, Sc Petrie, I 9E6; Gavin Sc Fuhrman, 19^9-: Shrum Si Cheek, \9#7). 

GANGS 

A is a cohesive social group characterized by initiation rues, distinctive colors. and symbols, 

* ownership” of a specific remvory; and feuds wirh one or mow rival groups- Typically, gangs are 
governed by strict rules for behavior and sr iff penal ries ft?r violurions. Young people affiliate wirh 
gangs for a variety of reasons. Some do So as a way of demonstrating loyalty to their faiTi ily, i fiends, 
or neighborhood. Some seek the status and prestige that gang membership brings. Some have 
poor academic records and perceive gang activity as an alternative means of gaining recognition 
tor accomplishments. Many members of gangs have troubled relations hips wnli rhejr families or 
have been con&lswiKly rejected by peers, and &cj rhey turn ro gangs to gee rhe emotional suppoir 
they Cali find nowhere else (Dishion, Piclilcr, &. MyufS, 20tt8i Kodluboy, 2001; Petersen, 2^U ■: 
Simons, Wliitbeck, Cuiigi^ & Conger, 1991)- 

As teachers, we can definitely make a difference in the lives ot any gang member* in our 
classes (S, G. Freed mau 3 1990, Parks, 1995). We must, first ajid foremost, show these students 
iliar we truly care about them and their well-being. For instance, we can be willing listejiers in 
rimes of trouble mid can provide the supjxur that gang members need ro achieve both academic 
and social success. We must also have some knowledge ol students' backgrounds—such sis their 
family dynamics, economic circumstances, and eulrural upbringings—so that we can belter un¬ 
derstand the issues with which they may Jx: dealing. And we mus-t certainly work cooperatively 
ajid proactively with our colleagues co minimize violent gang activity ac school. 
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sion ana violence at scnooi. 

_ ROMANTIC RELATIONSHIPS 

As early as rhe primary grades, children calk of having hoy friends or girlfriends, and die opposite 
sc* is a suhjecr of interest Throughout the elementary school years. With the onset of adolescence, 
the biological changes of puberty bring on new and sometimes unsettling Eeehngs. and 
stKiia] desires. Not surprisingly, then, romance is a frequent topic of conversation in the 
middle and high school grades. Middle school students" romances tend to exist more in 
rheir minds than in realiry; for example, two srndents might be identified as “going our" 
even if they never actually dare. Young adolescents' romanrit thoughts may also involve 
crushes on people who are out of reach—perhaps favorite teachers or movie srars {B, B. 
Brown, 1999; Eckert, 19Sy; B. C. Miller & Benson, 1999). 

Eventually many adolescents begin ro date, especially if their friends are daring. 
Early choices in dating partners are often based on physical attractiveness or social status, 
and dares may involve only limited and superficial interaction (B. B. Brown, 201 1; 
Furman, Brown, & Feiring, 1999; Pellegrini, 2002). As adolescents move inro the high 
school grades, some form more intense, affectionate, and long-term relationships with 

members of the opposite sex, arid these relationships often (but by no means always) lead to sexual 
intimacy (J- Connolly 2k Mtlsaac, 2009; Furman 2k Collins, 20U9). 

From a developmental standpoint, romantic relationships have definite benefits: They can 
address young peoples needs lor companionship, affection, and security, and they provide an op¬ 
portunity to experiment with new social sic ills anti interpersonal behaviors (Davila, 2008; Furman 
2k Simon, 2008; B. C Miller & Benson, 1999X At the same time, romance can wreak havoc with 
adolescents' emotions. Adolescents have more extreme mood swings than younger children or 
adults, and for many this instability may be partly due to the excitement and frustration of being 
romantically involved or mt involved (Davila, 2008; Furman 2k Collins, 2009; Larson, On re, 2k 
Wood, 1999), 

As students reach high school (occasionally earlier), a. significant minority of them find 
themselves attracted to their own sex either instead of or in addition to the opposite sex. 
Adolescence can be a particularly confusing time lor gay 1 lesbian, and bisexual individuals. Some 
struggle to make sense oi their sexual orientation and may experience considerable depression. Yet 
many nrhers enjoy good mental health, especially if rheir home and school environments commu¬ 
nicate acceptance of diverse sexual orientations (Darwich, Hymel, Sc Waterhouse, 2012; Espelage, 
Aragon, Birkecc T & Koenig, 2008; Savin-Williams, 2006). 

The extent to which we, as teachers, talk about sexuality with our students must be dic¬ 
tated, in part, by school polities and the values ol the community in which wc work. At the same 
rime, especially if we're teaching at the middle sehool or high school level, we must be aware that 
romantic and sexual relationships—whether real or imagined—are a considerable source of excite¬ 
ment, frustration, confusion^ and distraction for students, and we must lend a sympathetic ear and 
an open mind to those students who seek our counsel and support. 


wltX 

For many children r thoughts of 
romance emerge early, 5-year-old 
Isabelle's artwork illustrates. 
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POPULARITY AND SOCIAL ISOLATION 

When the daughter of one of us aurhors was in junior high school, she sometimes said, "No one 
likes rhc popular kids.” As self-contradictory as her remark mighr have been—and Mom always 
cold her rhac it was—ir's con si stem: with research findings. When students ate asked to identify 
their most ‘"popular 7 " classmates, they identify peers who have dominant social status at school (per¬ 
haps those who belong to a prestigious social group) bLit in many cases arc aggressive or stuck-up 
((jJlessen, Schwartz, 2k Mayeux, 2011; W, E. Ellis 2k Zarbatany, 2007; Hawley, 2014). For exam¬ 
ple,, when 14-year-old Courtney was asked whar the popular kids were like, she had rhis to say: 

Nobody likes the popular kids. We all think they’re brarry, they're mean. The only reason 
they're popular is because they'll make our wirh guys at rhe back of rhe bus. .. . They don't 
include sin yon e. They have rheir own parties thar consist only of rhe m selves. They can't 
branch out. 

Yet contrary to Courtney s description, ir/sly ni —those whom many classmates 

select as people they'd like co do things with—may or may not hold high-status positions, hut 
they're kind, trustworthy, and socially skillful, as Lupita is in the opening case study They also 
tend to show genuine concern for others—for instance, by sharing, cooperating, and empathizing 
with peers (Asher 2k McDonald, 2009; CiHessen 2k van den Berg, 2012; Maycux et al., 2011). 

In Lonrrasr ro i>opuJar srudenrs, students are those whom classmates selecr as being 

the least preferred social companions. Students with few social skills—for example, rhose who are 
impulsive or aggressive—typically experience peer rejection (Asher & McDonald, 2009; Pedersen^ 
Vitam, Barker, 2k Burge, 2007; Rubin, Cheah, 2k Menser, 2010). Students who are noticeably over¬ 
weight and those who appear ro be gay or lesbian arc also frequent targets of ridicule, harassment, 
and rejection, as are some members of racial and ethnic minority groups (Graham &. Hudley, 2005; 
Swearer, Espelage,, Vaillancourt, 2k Hymel, 2010), Peer rejection over a lengthy period—psycholo¬ 
gist call ic social wargwalizattm —can cause students considerable psychological distress and 
shame. To cope with such feel mgs and try to preserve a positive sense of sell h these students may 
psychologically disengage from school life, jeopardizing their academic achievement as well as 
rheir social development and emotional well-being. Some of them begin m associate with other 
marginalized peers, who may or may not encourage arrirudes and behaviors rhat will be produenve 
over the long run (Bellmilre„ 201 I; Ladd er al. ¥ 2012; Loose, Regner, Morin, 2k Dumas, 2012). 
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Members of a third group, _ elicit diverse reactions, in that some 

peers really like them and others really J/rlike them. These students an, like some rejected stu¬ 
dents, be quite aggressive, but they also have good social skills that make them popular with at 
least some of rheir peers (Asher 2k McDonald,, 2009; CjJ lessen 2k van den Berg, 2012; Mayeux er 
al , 2011). Many students whom classmates refer to as "popular” actually fall into this category. 
Researchers have described a fourth category as well. are those whom 

peers rarely choose as someone they would either most like or least like to do something with 
(Asher & Rcnshaw, 198 I)- Some of these seem ingly overlooked students prefer to be alone, others 
are quite shy or don't know how to go about initiating interaction, and still others are content 
with having only one or two close friends (Gazelle 2k Ladd, 2003; Guay, Boivin, & Hodges, 1999; 
McEJhaney, Antonishak, & Allen, 2008). Occasionally “neglected 1 ' status is a temporary situation, 
but some students art friend less and socially marginalized for extended periods—such ls olten the 
case for recent immigrants and tor students with disabilities—and these students are at higher- 
ihan-average risk for depression (Gazelle & Ladd^ 2003; Igoa, 2007; Yuker, 1988), 

Especially in the middle school and high school grades, mmr students are well aware of 
which peers do anti don’t h&ve high social status, ant) some of them do things rliat aren't in rheir 
own or others' best interests—for instance, engaging in substance abuse or casual sexual inti¬ 
macy—in an effort to gain or maintain membership in an allegedly “popular’' group (Cillessen ct 
aL 2011; Crosnoe, 2011). For example, they may ridicule and bully peers whom they perceive to 
be odd or nerdy. And rhey may abruptly abandon friendships that could undermine their image of 
"coolness," as I 4-year-old Courtney revealed when describing something rhat happened in a close- 
knit group of five girls: 

The five of us would hang out, sir at the same lunch table. Then Jamie became good friends 
wirh another group. They had parries, became the popular group, so Jamie left us. She had 
been Maggies hesc friend, so Maggie was devastated. Jamie wouldn't talk to us, wouldn’r 
even wave at us in the hallway. 
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Not alt status-seeking students successfully climh ro the cop of the social hierarchy* of course* and 
their failure to do so cat] leave them feeling isolated, depressed, arid uninterested in school achieve¬ 
ment (Ci I lessen et al., 2011 P Crosnoe* 2011; Somerville* 2013). 

One way rhat, as teachers, we might discourage counterproductive status-see king behaviors 
is to act as myth busters, explicitly opening up conversations about what true popularity involves. 
For example, we might begin by having srudents Think of a few peers they genuinely like and then 
of a few peers rliey really d&it't like- These mental lists muse remain only in students' own heads— 
no Rtjrtivs should hi ititnti&ntd -—but by asking students to reflect on such questions as "What charac¬ 
teristics do people on your first list have in common?" and "Why don't you like the people on 
your second list?/' qualities such as “kind” and "trustworthy" (for rhe first list.) and "stuck-up" 
and "mean" (for rhe second list) might come to light. 

We can also help offset the hard feelings char peer rejection or neglect may engender by 
being especially warm and attentive with socially isolated students (Crosnoe* 2011; Wentzel, 
lyyy). Ill fact, when we show that we like particular students, their c hiss mates are more likely 
to accept and act positively toward them as well (L. Chang, 2003; L_ Chang et al., 2004). We 
can also assist with interpersonal skills. Because of their social isolation* rejected and neglected 
students have fewer opportunities to develop the social skills that many of rhem desperately 
need (Coie & Ci Hessen, 15)93; McElhaney ec al, 2008; Vi taro, Boivin, Brendgen, Girard* & 
Dionne, 2012). 

SOCIAL COGNITION 

To be effective in interpersonal relationships, students musr engage in They 

must consider how people around them are likely to think about T behave in, and react: to various 
situations. Those who think regularly about ocher people's thoughts and feelings tend to be so¬ 
cially skillful and make Iriends easily (Boiacki, 2000; P L. Harris, 2006; Izard et aL, 20U1J. Some 
psychologists propose that social cognition is a distinct human ability—which they call emotional 
hite/Iigmte —whereas others believe that its simply an integral part of peoples general intellectual 
and social functioning (J. D. Mayer* Balnvey, Caruso, 2008; Warerhouse, 2006; Zeidner, 
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Roberts* & Matthews„ 2002). In any ease, certain structures in the brain do seem to be dedicated 
do it (Spunt & Lieberman, 2013). 

PERSPECTIVE TAKING 

One important element of social cognition is , looking at the world from other 

people's viewpoints. The following situation provides an example. 

EXPERIENCING FIRSTHAND _ 

LAST PICKED 

Consider this scenario: 

Kenny and Mark are co-captains of the soccer ream, They have one person lefr ro choose for rhe ream, 
Without saying anything, Mark winks at Kenny and hulks at Tom, who is one of the remaining chil¬ 
dren left eo he chosen for the team. Mark looks buck ac Kenny and smiles. Kenny nods and chooses 
Tom ro he on rheir ream, Tom secs Mark and Kenny winking and smiling at ci^ch orher. Tom, who 
is unualLy one [if the last tn he picked for team spirts, wonders why Kenny wants him tn he on his 
team. . . . 

* Why did Mark smile ae Kenny? 

* Why did Kenny nod? 

* Why did Kenny choose Tim ro he on the team!' How do you know thi&? 

* Do you dunk char Tom has any idea of why Kenny chose him co be on the teanir' How do you 
know cliis? . . . 

* How do you think Tom feels? (TSosacki, 200£h p. 71 1> 


To answer these questions, you must look at the situation from the perspectives ol the three boys 
involved. For instance, if you pur yourself in Tom's shoes, you might suspecr thar he has mixed 
feelings. If he enjoys soccer, he may be happy ro have a chance to play, bur he may also be wonder¬ 
ing w r hether rhe oilier boys' nonverbal signals indie are a malicious in rent ion ro make him look 
foolish on the soccer field. And, of course., Tom may feel embarrassed or demoralised at consis¬ 
tently being one of the last children picked for ll team. (Accordingly, asking some students to se¬ 
lect classmates lor team games is generally mt recommended.) 
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Recent brain research indicates that, ro some degree, human beings may be "prewired' 1 to 
look ar situations from other people's perspecrives as well as their own. In particular, certain neu¬ 
rons in the brain, known as urons* fire either when a person is performing a particular 

behavior or whet] the person watches someone ehe perlorm that behavior. Some of these mirror neu¬ 
rons are involved both in I eel i rig certain emotions—perhLips disgust Of anguish—and in observ¬ 
ing such emotions in others' facial expressions (Gallesc, Gcrnsbachcr, Hcyes t Hickok p lacoboni* 
201 1; Rizzoiatii Jk Sinigaglia, 2008), 

Yet rtuly effective perspective taking also involves active* conscious thinking and learning 
about human beings" general mental and psychological scares. As children grow older, most de¬ 
velop and increasingly refine a —a self-constructed understanding of their own 

and others' thoughts, beliefs, feelings, and motives. The development of a theory of mind appears 
to involve the prefrontal cortex of the brain—a part of the brain that continues to mature over the 
course of childhtwid and adolescence (Liu* Sabbagh, Gehring, & Wellman, 2009; Steinberg, 2009). 

Probably as a result of horh experience and brain maruration, children gain an increasingly 
complex understanding of human thought processes and fee lings as. they grow older, enabling 
them to become increasingly effective in interacting with others. 

Childhood. C on si s rent with what we know a hour cognitive development, young children 
tend to focus on other people’s concrete, observable characteristics and behaviors (c.g, h look once 
again at Andrew's essay in Figure 3-3). However, they do have some awareness of other people's 
inner worlds. As early as age d or 5, they realize that what they know may be different from what 
other penp/i? know (Wellman, Cross, & Warson, 2001; Wimmer & Perner, 1983). They also have 
some ability ro make inferences ahour orlier people's mental and emotional states—for instance* to 
deduce that people who behave ifa certain ways have certain intentions or feelings (P. L. Harris t 
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2006; Schult, 2002; Wellman, Phillips, & Rodriguez, 2000). As children progress through the 
elementary grades, they also begin to understand that peoples actions don't always reflect their 
thoughts and feelings—for instance, that someone who ap]>ears to be happy may actually leel sad 
(Flaveli* Miller, & Miller, 2002; Gnepp, 19ft9; Selman, 1 L >S0). 

Early adolescence. Most young adolescents realize char people can have mixed feelings ahour 
events and other individuals (Donaldson & Wester man, 19^6; h’lavell & Miller, 199^; Harter & 
WhitestII> 19fi9). And courtesy of their expanding cognitive abilities, memory capacity, and social 
awareness, young adolescents become Capable of fOppenheimer, 1986; Ptrner & 

Wimmer, 19S5X That is, they can think ahour what other people might be thinking about them 
and eventually ean reflect on other people's thoughts about them through multiple iterations (e.g., 
“You ill ink that J think that you think . . . H ). This isn’t to say rhar adolescents (or adulrs, for that 
matter) always use this capacity* however. Consistent with our earlier discussion of rhe itnagmafy 
mditwtt. f(fusing primarily about one's perspective is a common phenomenon in the early ado¬ 
lescent years (Tsethlikai & Green hoot, 20U6; Tsethlikai, Gothrie-Ful bright h & Locm, 2007). 

Late adolescence. In the high school years, teenagers can draw on a rich body of knowledge 
derived from numerous Social experiences. Consequently^ most of them become ever more skill I ul 
at drawing inferences about people's psychological characteristics, intentions, and needs 
(Eisenberg, Carlo, Murphy, &. Van Court, 1995; Pager, Kriri., & Bergemann, 19^-i). in addition* 
they're more attuned to the complex dynamics rhac influence behavior —not only thoughts, feel¬ 
ings, and present circumstances bur also pasr experiences (C. A, Flanagan & Tucker* 1999; Selman* 
1980). What we see emerging in the high school years, then, art budding psychologists; individu¬ 
als who tan be quite astute in deciphering and explaining rhe motives and actions of others. 

Promoting perspective taking. Virtually any classroom oilers many opportunities for per¬ 
spective taking. One strategy is to talk frequently about people's thoughts, feelings, and motives 
(Ruffman, Slade, & Cm we, 2002; Wittmer &: Nonig, 1 994; Woolfe, Want, & Siegal, 2002). In the 
process, we must, of course, use age-appropriate language. With first graders we might use such 
words as thinks want, and sadness. With fifth graders we might ralk about misundmtandwg, frustra¬ 
tion. and mixedfielwgi r Most high school students have the cognitive and social reasoning capabili¬ 
ties to understand fairly abstract and complex psychological terms, such as being passit^i-aggmsim 
and having an inner moral compass. 
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Another important strategy is. to rake advantage of situations in which people have diverse 
perspectives and beliefs about a si mat Erin. For example, in times of disagreement or conflict, stu¬ 
dents and teachers alike benefit from putting rliemselves in rhe other parry 5, shoes (A dal h jam ardor tir 
& Selmarls 1 y; Gehlbach, Brink worth, & Harris, 2U12). And when two or more students dash 
in the classroom or elsewhere on school grounds., an eflective approach is pter mettiatiM. in which 
specially trained peers elicit their differing points of view and help them reach an equitable solu¬ 
tion (Deutsch, 1993; IT W. Johnson & Johnson, 1 99fi, 2006), 

Opportunities for perspective taking also arise in lessons ahoiit academic; subject matter, For 
example, in discussions of current events, teachers might have different studenrs—or T using the 
Internet, same-age closes at different schools—take various countries' perspectives as they explore 
significant world problems, such as climate change or arms control (Geblbach er al_, 200ft). 

SOCIAL INFORMATION PROCESSING 

Children and adolescents have a lot to think about when they consider what other people are 
thinking, feeling, and doing. The mental processes involved in understanding and responding to 
social eve nts are col lect i vel y k now n as j (e _g., B urgess, Wo j si a wo wi cz, 

Rubin, Rose-Krasnor, Jk Booth-LaForte* 2006; Fontaine, Vang, Dodge, Bates, &. Pettit, 200ft; EL R. 
Smith & Semin, 2007). Among other rhings, social information processing involves paying tit ten* 
tion ro certain behaviors in a social situation and trying to mtwpnt and make sense of chose behav¬ 
iors. For example, when students interact with classmates, they mighi focus on certain remarks* 
facial expressions, and body language and try ro figure out whar a classmate really means by, say, a 
thoughtless comment or sheepish grin. Students also consider one or more goals they hope to 
achieve during an interaction-—perhaps preserving a friendship, on rhe one hand, nr teaching 
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somebody a "lesson, 17 on the other. Then, taking into account both their interpretations and their 
goals, students draw on their previous knowledge and experiences to identify a number of possible 
responses and choose what is, in their eyes, a productive course of action. As you'll see in the next 
section, an unders ran ding of soda I inform arion processing is especially helpful in explaining why 
some students are unusually aggressive toward their peers. 

AGGRESSION 

Aggression is an action intentionally taken to hurt another person either physically or psycho¬ 
logically. The word typically brings ro mind some form of 1 (e.g., hitting h 

shoving), which can potentially cause bodily injury. Bur ir may instead involve 
gression—an action intended ro cause mental anguish or reduce self-esteem. In some cases, psy¬ 
chological aggression is specifically aimed ar undermining friendships and other interpersonal re¬ 
lationships —perhaps by spreading unkind rumors or ostracizing someone from a valued social 
group—in which case it's also called . As a general rule, aggression declines 

over the course of childhood and adolescence, but it increases for a short rime after students make 
rhe transition from elementary school to middle school or junior high (Bradshaw, Wa as dorp, & 
O'Brennan, 2013; Pellegrini, 2002), 

Researchers have identified two distinct groups of aggressive students (Crick & Dodge, 
lyyfy Poulin & Boivin, iyyV h Vi taro, Gendreuu, Tremblay, & Oligriy, iyy8). Those who engage 
i 11 de I i be ra te ly i n i t kite aggress i ve behav it srs as a meac i s of obtai n i rig des i red 

goals. Those who engage in l act aggressively primarily in response to frustra¬ 

tion or provocation. Of the two groups, srudencs who exhibit proactive aggression are more likely 
to have trouble maintaining productive friendships (Danish, Kochenderfer-Ladd, Fabes, Martin, 
& Denning, 2004; Poulin & Boivin T 1999). Those who direct considerable aggression toward par¬ 
ticular peers—whether it be physical or psychological aggression—are known as . Students 

who are immature, anxious, and socially isolated are frequent victims of bullies, as arc students 
with non traditional sexual orientations and students with disabilities (Hamovitch, 2007; j. P. 
Robinson & Espelage, 2012; M. W. Watson, Andreas, Fischer, Jk Smith, 2005). 
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Some children and adolescents are genetically more predisposed ro aggression than rheir 
peers,, and others may exhibit heightened aggression as li result of ncurological abnormalities 
(Brendgen et llJ .„ 2008; Raine, 2008; viin Gooien, Fairchild, & Harold, 2008). But environmental 
factors can foster aggressive behavior as well. Many aggressive srudents live in dysfunctional con¬ 
ditions ar home, perhaps including frequent conflicts and displays of anger, harsh punishment or 
child maltreatment, and a general lark of afterrion and appropriate social behavior (Christenson, 
2004; Maikcwich, jaffte, Odgers, & Gallop, 2008; Pettit, 2004). Jn addition, regular exposure to 
violence in the community or through various media (t.g., television music* video games) seems 
to increase aggressive behavior in young people (C. A. Anderson et al. h 2003; Guerra, Hucsmiinn, 
& Spindler, 2003; Huesmann, Moisc-Titus, Podolski, Eton, 2003; Prot et al. T 2014). 

Its important to note here that many children and adolescents who are routinely exposed to 
violence at home or elsewhere are mr especially aggressive (Margolin & Gordis, 2004; M, J. Pearce, 
Jones, Schwab-Scone, & Ruchkin, 2003). Certain cognitive and motivational factors seem to un¬ 
derlie aggressive behavior, including the loll owing; 

* Pmr perspective-taking ability. Srudents who are highly aggressive rent) ro have limited abil¬ 
ity to Uwik at situations from other people's perspectives or to empathize with their victims 
(Coie & Dodger 1908; Damon & Hart* 1988, Marcus, 1980). 

* Misinterpretation of social cues. Students who are aggressive toward peers tend to interpret 

others' behaviors as reflecting hostile in rent ions, especially when rhose behaviors have am¬ 
biguous meanings. This is especially prevalent in children who 

are prone ro rntaitv aggression (Bukowski, Brendgen, & Vi taro, 2007; Crick, Grocperer, & 
Hi ghee, 2002; Dodge et al., 2003). 

* Prevalence nf self-serving goals. For most students, establishing and maintaining interper¬ 
sonal relationships is a high priority. For aggressive students, however, achieving more self- 
serving goals—perhaps maintaining an inflated self-image, seeking revenge, or gaining 
power and dominance*—often takes precedence (Baumeisrer er al., 199b; Ci llessen & Rose, 
2005; Menon er al n 2007; Pellegrini, Roserh, Van Ryiin, & Sulberg, 2011). 
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* Itiejfktiw social protfm-solvittg strategies* Aggressive students often have little knowledge of 
how to persuade* negotiate* or compromise. Instead* they're apt to resort to hitting, shov¬ 
ing* barging into play activities* and other ineffective strategies (Neel* Jenkins, & Meadows* 
1990; D. Schwartz er al., 1 998; Troop-Gordon & Asher, 2005). 

* Belief in the appropriateness and effeitmnm of aggression. Many aggressive students helieve rhar 
violence and other forms of aggression are acceptable ways of resolving conflicts and retali¬ 
ating against others' misdeeds (Pad cl Jo* Fida, Tramontane), Lupine tti, & Cap rata, 2008; M. 
W. Watson et al., 2005; ZcJli* Dodge* Loch man, & Laird, 1999). Those who display high 
rates ttf proactive aggression are also apt to believe that aggressive action will yield posi¬ 
tive resulrs—for instance* rhar it will enhance social status at school or restore "'honor 71 ro 
one’s family or social group (R. P. Brown, Overman, & Barnes, 2009; Mayeux et al., 2011; 
Pellegrini Bartini, 2000). Not Surprisingly* aggressive children tend to associate with 
one another* thereby confirming one another's beliefs that aggression is appropriate (Crick* 
Murray-Close, Marks, &. Mnhajeri-Ndson, 2009, Espelage & Swearer, 2004), 

Both initiators and recipients of aggression often have problems later on. Unless adults ac¬ 
tively intervene, many aggressive students (especially those who exhibit proactive aggression) show 
a continuing pattern of aggress ion and violence as they grow older, and such a pattern almost guar¬ 
antees long-term maladjustment and difficulties with peers (Dodge er al., 2003; Ladd & Troop- 
Gordon, 2003; Swearer er al., 201 0). Meanwhile, children who are frequent targets of bullying can 
become anxious and depressed—sometimes suicidal—and may frequently skip school or even drop 
out altogether (Cornell* Gregory* 11 uang, & Fan, 2013; 1 loglund, 2007; Ladd et ah, 2012). Often 
the psychological aggression involved in bullying—taunts, namc-calling, blatant exclusion from 
social activities, and the like—causes more long-term harm than any physical aggression that ac¬ 
companies it (Bradshaw et ah, 2013; Doll, Song, & Siemers T 2004; Goodwin, 2006), 

Even innocent bystanders tend to suffer from the aggression they witness at school. For ex¬ 
ample, when they observe one classmate bullying another, their own sense of safety at school di¬ 
minish es (M. J Mayer & Furlong, 2010; Rivers, Poteat* No ret, & Ashurst* 2009). Furthermore* if 
they see bullying and other aggressive behaviors going unpunished, they may come to believe that 
such actions ate perfectly acceptable (E. J. Meyer, 2009; D.T. Miller Prentice* 1994). 
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TECHNOLOGY AND PEER RELATIONSHIPS 

Thanks to wireless technologies (c.g., cell phones) and the Internet, many students no%Y commu¬ 
nicate quite frequently—daily, sometimes almost hourly-—with some of their peers (Omsnoe, 
201 1; Greenhow et at,, 2009; Valkenburg £k Peter, 2009). For example, email and instant messag¬ 
ing (i.e, T "texting 1 ") allow quick and easy ways of asking classmates about homework assign men ts T 

making plans lor weekend social activities, and seeking friends' advice and emotional support. 
Social networking sites (c.g., Face hew >k. In stag ram) provide means of sharing personal information 
and potentially finding like-minded age-mates. Internet chat rooms allow group discussions 
about virtually any topic. Judicious use of such met ha n isms can enhance students’ self-esteem, 
connectedness with peers* social problem solving, and general psychological well-being (Ellison* 
Stein fit Id, & Lampt, 2007; Green how et ah, 2009; Gross* Juvonen, & Gable, 2002; Yalkenburg & 
Peter, 2009). 

U nfortu n ate!y* wi re less tech n-ci l ogies a nd the I n rernet also prov idc vch ides for I n q — 

electronically transmitting hostile messages, broadcasting personally embarrassing information, 
or in other ways causing someone signi ficant psychological distress. For example, a student might 
upload humiliating video footage on YouTube* post malicious (and possibly false) gossip on 
Facebook, or set tip a website on which classmates cm “"vote" lor their class's 1,1 biggest loser" or 
"easiest slut" (Shariff, 2008; Valkenburg & Peter, 2009, Willard, 2007). Cyherbullying can be 
more harmful than face-to-face bullying, in part because the perpetrators often remain anonymous 
(and so can’t be confronted) and in parr because highly defamatory material ean spread like wild¬ 
fire through a large peer group (Kowalski & limber, 2007; Fivers, Chesney, 6c Coyne* 201 ]), 
Unfortunately, cyber bullying is one form of aggression char do&n 7 seem to decline over the course 
of adolescence (Bradshaw et ak, 2013k 

As teachers, we must join with other faculty members and school administrators to talk 
with students about wise and soctally appropriate uses of modem technology, and we must explain 
in no uncertain terms that cybetbullying in any form—whether it involves taunts, threats* un¬ 
kind rumors, or any other material char can cause psychological harm co others—is totally unampi- 
ahiv* And, of course* we must monitor students 1 in-class use of the Internet. 
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DIVERSITY IN PEER RELATIONSHIPS AND SOCIAL COGNITION 

Some students with disabilities have delays in the development of social cognition and, as a result, 
often have trouble in interpersonal relationships. For example, students with significant delays in 
their overall cognitive development (i.e. T children with intellectual disabilities) typically have 
limited understanding of appropriate behaviors in social situations (S. Greet] span & Gran fit Id* 
1992; Lcflirt, Sipcr stein, &l Millikan, 2000), Also, some students with seemingly normal cogni¬ 
tive abilities have specific deficits in social cognition. In a mild form of autism known as Asperger 
syndrome students may show average or above-average academic achievement but have grear dif¬ 
ficulty drawing accurate inferences from others' behaviors and body language, apparently as a re- 
suit of ll brain abnormality (G. Dawson & Bernier* 2007; Hobson* 200-1; Tager-Flusberg, 2007). 
In addition* many students with chronic emotional and behavioral disabilities have poor 
perspective-taking and social problem-solving abilities and thus may have few, it any, friends 
(Hspelage, Mebane, & Adams, 2001; Harter ec al., 1998; Webber & Plotts, 2008), 

Gender differences. Gender differences have been observed in interpersonal behaviors. Boys 
tend to hang our in large groups, whereas girls rend to favor smaller, more intimate gatherings 
wi rh cl ose friends (Maccoby, 2002). Also, girls seem to be more astute at reading other people s 
body language, and rliey work harder co maintain group harmony (Benenson er aL* 2002; Bosacki* 
2000; Rudolph et al.* 2(301). Furthermore, aggression tends to take different forms in boys (who 
arc prone to physical aggression) and in girls (who are more apt to engage in relational aggression, 
such as disrupting friendships and tarnishing others' reputations) (Card, Stucky, Sawalani, & 
Little, 2008; Cricket ah, 2002; Pellegrini, 201 1, Pellegrini & Archer, 2005), 

Cultural and ethnic differences. Interpersonal behaviors vary from culture to culture as 
well. For instance, some cultural groups (e.g., some groups in norrhern Canada and in the South 
Pacific) regularly use seemingly antisocial behaviors—especially ceasing and ridicule—to reach 
children co remain calm and handle criticism (Rogoff* 2003). In conrrasr* many Native Americans* 
many people of Hispanic heritage, and certain African American communities place particular 
emphasis on interpersonal relationships and group harmony, and many Asian groups strongly 
discourage aggression. Children from these backgrounds may be especially adept ar negotiation 
and peace making (Gardiner & Kosmiczki, 2008; P. Guthrie, 2001; Halgunseth et ah, 2006; 
Leonard & Martin* 20 L 3; Rubin ec al,* 2010; Wirmer, 1 996). 
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Moral and Prosocial Development 

In the opening case study Lupita helps a classmate interpret a teacher aide's subtle message and 
assists two others with their puzzles. Such actions are examples of pro social behavior, behavior 
aimed ar bent firing orhers more rhan oneself, Prosocud bthaviesrs—plus such rrairs as honescy* 
fairnesSn and concern about <>rher peoples rights and welfare—'fall inro the domain of morality, 
By and large* students who think and behave m moral and prosocial ways gain more support 
from their teat hers arid peers and, us a result* achieve greater academic and social success over 
the long run (Caprara, Barbaranelli, PastoreMi* Bandura, & Zimbardo, 2000; Spinrad & 
Eisenberg, 2009)- 

Mofalicy and prosocial behavior ate complex entities that appear ro involve multiple 
parts of the brain, Certainly rhe mirror neurons mentioned earlier are involved, as they partially 
underlie people's ability to look at situations from someone else’s perspective. But ultimately 
moral and prosocial actions also have components that involve distinctly different brain regions, 
including (a) emotions (e.g., affection and concern For others); (b) complex reasoning abilities Cc.g., 
log i cal ly determining \v h at ac r i on s a re moral ly righr and w mng); and (c) implicit values and be¬ 
liefs (e.g-, immediately "knowing” that an action is morally wrong hut without having a good 
explanation as to why) (Dinh & Lord, 2013; Gallese et al. T 2011; Moll et al. t 2007; Young & 
Saxe, 2009). 

DEVELOPMENTAL TRENDS IN MORALITY 
AND PROSOCIAL BEHAVIOR 

Most children behave more morally and prosocial Iy as they grow older. Tabic 3.2 describes rhe 
forms that morality and prosocial behavior are apt to rake at various grade le% r els. Some entries in 
the rable reflect the following developmental trends. 

* Even i wry young children use internal standards to evaluate behavior Well before their first birth¬ 
day, children show rhat they value prosocial behavior over anrisocial behavior, and by age 
3 they have some understanding char behaviors causing physical or psychological harm are 
inappropriate (Hamlin & Wynn* 2011; Hdwig, Zrlazo* & Wilson, 2001). By age A most 
children understand that causing harm to another person is wrong regardless of what au¬ 
thorin' figures might rcll them and regardless of what consequences certain behaviors may 
or may nor bring (Laupa & Turiel, 1995-; Smetana, 1 yR1, Tisak, 1993). 
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* Children's capacity J7? respond mvti&ttdliy to fibers' harm tfnd distress increases over the se&ool years. 


Wichin the first: 2 or 3 years of life, cwo emotions important for moral development emerge 
fKoehanska, Gross, Lin,, & Nichols, 2U02; M. Lewis & Sullivan, 2005). First, children oe- 



or caused someone else pain or distress. They also feel sh. —a feeling of embarrassment 
or humiliation when they fail co meet rheir own or ocher peoples standards for moral be¬ 
havior. Both guilr and shame, although unpleasant: emotions, are good signs that children 



(Eisenbcrg, 1995; Harter, 1999; Narvaez & Rest, 1995)- 

GuiJt and shame are die result of doing something wrong. In contrast, empathy-— 
experiencing the same feelings as someone in unfortunate ci re urn stances—appears in the 
absence of wrongdoing. Although the mirror neurons mentioned earlier may to some 
degree underlie human beings' ability to emparlme, this ability continues co develop 
throughout childhood and adolescence (Eiscnbcrg et aL, 1995; Rizzolarti Sc Sinigaglia, 
200 8; Spin rad Sc Risen berg, 2009). When empathy also evokes ^hy—whereby chil¬ 

dren not only assume another person’s feelings but also have concerns for the individual's 
well -being—it tends to spur prosocial behavior (llarson^ 1991; Eisenberg Sc Fabes, 199^; 
Maid, Cummer urn, Keller, & Budiman* 2009 k 
■ Chi/drm increasingly distinguish betiv&ti viwai atid t'Mi wttiottal iransgressionir Virtually every 
culture discourages some behaviors— m > —because they cause damage or 

harm, violate human rights, or run counter to basic principles of equality, freedom, or justice. 
A cultural group typically also discourages certain other behaviors— a I 

y lu&siuns —that, although not unethical, violate widely held understandings about how one 
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should iict (t,g, h children shouldn't talk back to adults or burp at meals). Conventional trans¬ 
gressions are usually specific to a particular culture; in contrast, many moral transgressions 
are universal across cu I cures (Nucci a 2009, Smetana, 200 fi, Tun cl, 2002). 

Childrens awareness of social conventions increases throughout die elementary school 
years (Helwig Sc Jasiobedzka, 2001; Laupa Sc Turiel, 1995; Nucci Sc Nutci* 1982), But 
especially us children reach adolescence, they don't always agree with adults about which 
behaviors constitute moral transgressions, which ones fall into the conventional domain* 
and which ones arc simply a matter of personal choice. 1 lence, many adolesccnrs resist rules 
rhey rhink are infringements on rheir personal freedoms—for instance, rules about cloth¬ 
ings hairstyle, and calking in class (Nucci, 2009 ; Smerana, 2005). 

* With age, reasoning about moral kstm becomes jttereattftgly abstract and flexible. To probe chil¬ 
dren's thinking about moral issues, researchers sometimes present „ Situ¬ 

ations in which two or more people s rights or needs may be ar odds and for which there 
are no cl car-cur right or wrong responses. The scenario in the Following exercise is an 
example. 


DEVELOPMENTAL TRENDS 


TABLE 3.2 * 

Moral Reasoning and Prosocial Behavior at Different Grade Levels 

GRADE LEVEL 

age-typical characteristics 

EXAMPLE 

SUGGESTED STRATEGIES 

4 

* Some awareness that behaviors causing 
physical or psychological harm are morally 
wrong 

* Ability to distinguish between behaviors 
that violate human rights and dignity ver¬ 
sus those that violate social conventions 

■ Guilt and shame about misbehaviors that 
cause obvious harm or damage 

* Some empathy for. as well as attempts to 
comfort, people in distress 

* Appreciation for the need to be fair; 
fairness seen as strict equality in how 
a desired commodity is divided 

When Jake pushes Otis off the 
ladder of a playground slide, 
several classmates are horri¬ 
fied. One child shouts, "That's 
wrong!" and three others rush 
to Otis's Side to make sure he's 
not hurt. 

• Make standards for behavior very clear., 

• When students misbehave, give 
reasons that such behaviors ere 
unacceptable, focusing on the harm 
and distress they have caused others 
(l.e., use induction, a strategy 
described later in the chapter). 

m Encourage students to comfort others 
in times of distress- 

• Model sympathetic responses; explain 
what you're doing and why you're 
doing it 

• Keep in mind that some selfish behav¬ 
ior is typical for the age-group; when it 
occurs, encourage perspective taking 
and prosocial behavior. 

* Knowledge of social conventions for 
appropriate behavior 

* Increasing empathy for unknown Individui- 
afe who are suffering or needy 

* Recognition that one should strive to 
meet others' needs as well as one's own; 
growing appreciation for cooperation and 
compromise 

* Growing realization that fairness doesn't 
necessarily mean equality—that some 
people {e-3-, peers with disabilities} may 
need more of a desired commodity than 
others 

* Increased desire to help others as an 
objective in and of itself 

At the suggestion of his third- 
grade teacher, 8-year-old Jeff 
acts as a "special friend" to 
Evan, a boy with severe physi¬ 
cal and cognitive disabilities 
who joins the class for 2 or 3 
days a week, Evan can't speak, 
b ut Jeff gives h im th i ngs to feel 
and manipulate and talks to 
him whenever class activities 
allow conversation. And the 
two boys regularly sit together 
at lunch. Jeff comments, 

''Doing things that make Evan 
happy makes me happy, too." 

• Make prosocial behaviors (e.g., shar¬ 
ing, helping others} a high priority in 
the classroom, 

• Explain how students can often meet 
their own needs while helping oth¬ 
ers {e.g. r when asking students to 

be "reeding buddies" for younger 
children, explain that doing so will 
help them become better readers 
themselves). 

(» Use prosocial adjectives (e.g. r kind, 
hefpfuO when praising altruistic 
behaviors. 
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* Growing awareness that some rules and 
conventions are arbitrary; in some cases 
accompanied by resistance to these rules 
and conventions 

* Interest in pleasing and helping others, 
but with a tendency to oversimplify what 
"helping' 1 requires 

* Tendency to believe that people in dire 
circumstances (e.g., homeless people) are 
entirely responsible for their own fate 


After the midwinter break, 
13-year-old Brooke returns to 
school with several large nose 
rings and her hair styled into 
long, vertical spikes above 
her head. The school principal 
tells her that her appearance ls 
inappropriate and insists that 
she go home to make herself 
more presentable, Brooke re¬ 
sists. claiming, "I have a right 
to express myself however I 
want!" 


Talk about how rules enable class¬ 
rooms and other groups to run more 
smoothly. 

* Involve students in group projects that 
will benefit their school or community. 

• When imposing discipline for moral 
transgressions., accompany rt with 
explanations about the harm that has 
been caused (i.e. H use induction), espe¬ 
cially when working with students who 
appear to have deficits in empathy and 
moral reasoning. 


* Increasing concern about doing one's 
duty and abiding by the rules of society 
as 3 whole, rather than simply pleasing 
certain a uthority figu res 

* Realization that most rules and conven¬ 
tions serve useful purposes 

* Genuine empathy for people in distress 

* Belief that society has an obligation to 
help people in need 


Several high school students 
propose aind establish a 
school chapter of Amnesty 
International, an organization 
dedicated to the preserva¬ 
tion of human rights around 
the world. The group invites 
knowledgeable guest speak¬ 
ers from various countries and 
conducts several fundraisers to 
help combat abusive practices 
against women, 


^Explore moral issues in social studies, 
science, and literature. 

• Encourage community service as a way 
of engendering a Sense of commit¬ 
ment to helping others. Ask students 
to reflect on their experiences through 
group discussions or written essays, 

** Have students read autobiographies 
and other forms of literature that de¬ 
pict heroic figures who have actively 
worked to help people in need. 


Sources: Eisenberg, 19S2: Eisenbeng Si Fabes, 1990; Farygr a B^anslar^r, 1994; C A F a-iagsn 8 Faison, 2001; Gibss, 1995; Gummenjn’, Ke-ler, Takezawa, ft Mala, 2008; D Han & Fes 
1995, HsstMgs et al. 2007; Hemig & Jasobedzlea, 2001; Halwig eta , 2001; Ha%ian, 2000; Kon ba^g,' 994; Krebs & Van He^tfeu, 1994; Kj- tines, Berman, htel, & Williamson, 1995; Laupa & 
Tgrr--, 1995; M L ms & Sullivan, ?Q[I5; Nunri, JGG9: Nucri 8 Wttnr.i, 1995; tfatfabert, Jflll; R.whtnn, 19R0; Smntnnn 8 Rrnngns, 199G; Spinrnd 8 Fiuprnnrg, 2009; Tune . ' 9R3. 199R; Wpiniyb, 
Riwhl. 8 K^plwi’i, JO05; Iftatns 8 Yngniss, l99fi; Yn.r 8 Smetenfl, 200.1; Vh-.n : w 8 Vritns, 1999; ?ahn Wiaier, Ran<n Yarrow, Wngnrcr. 8 Chsnirr-ij-n, 1 99?. 
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Looking for the moral h igh ground in this situation, you might very well have chosen 
Alternative c, But if you were a ninth grader—someone who might still be working hard to 
fit in with your peer group—is that really what you would do? 

In his groundbreaking early research on moral development* Lawrence Kohl berg gave 
children and adults a variety of moral dilemma and asked rhem both whar they would do 
and why they would do it, Based on the hundreds oi responses he obtained, Kohlbcrg pro¬ 
posed that as children grow older, they construct increasingly complex views of morality. In 
Kohlbcrg s view, development of moral reasoning is characterized by a sequence of six stages 
grouped inro three general levels of" morality?: preconvenrional, conventional, and postcon- 
venciunal (see Table 3-3). Children with 1 ? haven't ye: adopted or 

internalized society's conventions regarding what things are right and wrong but instead 
fi>cu£ largely on external consequences that certain actions might bring to themselves, as 
illustrated in Alternatives in the exercise. Kohl berg's second level, 

is characterized by general, often unquestioning obedience either ro an authority figure’s 
dictates or ro established rules and norms, even when there are no consequences for disobe^ 
die nee. Alternative i? in rhe exert; ise is an example: You report a violarion of school rules to 
school authorities, but you don't want to be late to class-—that would violate another school 
rule—and through ytmr actions you don't jeopardize any good relationships you might 
have with the supposedly "popular' 1 boys. 

In conrrasr ro the somewhat rigid nature of conventional morality, people at Kohl berg's 
third level,, pus n, .. view rules as useful bur changeable mechanisms 

that ideally can maintain rhe general social order and protect human rights and salery; rules 
aren’t absolute dictates that must be obeyed without question. These people live by their 
own abstract principles about right and wrong and may disobey roles inconsistent with 
these principles. Alternative c has an dement of postconvcntional reasoning; You're more 
concerned about protecting Marti ns physical and psychological safety than you are* about 
getting to class on rime. 

Considerable research on moral development has followed on rhe heels of Kohlbcrg 7 s 
work. Some of it supports Kohl berg's proposed sequence: Generally speaking., people 
seem to make advancements in the order Kohl berg proposed (Boom r Brugman, & van der 
IJeijd.cn, 2001; Colby & Kohlberg, 19H4; Snarey, 1995; Stewart & Pascual-Leone, 1992). 
And as Kohl berg suggested, moral development emerges out of children's own, self-con- 
strucced beliefs—beliefs rliey often revisit ant] revise over time. Nevertheless, his rheory has 
several weaknesses. For one thing, Kohl berg underestimated young children, who, as you 
discovered curlier, acquire some internal standards of right and wrong long before they reach 
school age. Also, Koblbcrg s stages encompassed a m ixture of moral issues fe.g_, causing 
harm) and social conventions Ce.g., having rules to help society run smoothly), but as wove 
seen,, children distinguish between these- two domains, and their views about each domain 
may change ar different rimes anti in different ways (Nucci, 20Ul„ 2009). Furthermore! 
Kohl berg’s theory pays little attention to a second imporrant aspect of morality —-showing 
gompamou for atidhelping other people—and it& focus is largely on reasoning, with little Con¬ 
sideration of peoples moral behaviors (Gilligan, 19M2, 19^7; P. L. Hill & Roberts, 2010; J. 
G- Miller. 2007). Finally, Kohlberg largely overlooked situational factors thar young people 
take into account when deciding what's morally right and wrong in specific contexts (more 
about these factors in a moment). 
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COMPARE/CONTRAST 


TABLE 3.3 * The Three Levels and Six Stages of Moral Reasoning in Kohlberg's Theory of Morai 
Development 


LEVEL 

AGi RANGE 

STAGE 

MATURE OF MORAL REASONING 

Level 1: 

Preconventional 

morality 

Seen in preschool 
children,, most el¬ 
ementary school 
students, some 
junior high school 
students, and a few 
high school students 

Stage 1: 
Pgnishment- 
evoidence and 
obedience 

People make decisions based on what is best for themselves, without regard 
for others' needs or feelings. They obey rules only if established by more 
powerful individuals; they may disobey if they aren't likely to get caught. 
''Wrong 1 ' behaviors are those that will be punished. 

Stage 2 : 

Exchange of 
favors 

People recognize that others also have needs, They may try to satisfy ethers' 
needs if they can satisfy their own needs at the same time (e.g,, "You scratch 
my back; I'll scratch yours"). They continue to define right and wrong primar¬ 
ily in terms of consequences to themselves. 

Level II; 

Conventional 

morality 

Seen in a few older 
elementaiy school 
students, some 
junior high school 
students, and many 
high school students 
(Stage 4 typically 
■does not appear be¬ 
fore high school) 

Stage 3: Good 
boy/good girl 

People make decisions based on what actions will please others, especially 
authority figures [e-g., teachers, popular peers}- They are concerned about 
maintaining relationships through sharing, trust, and loyalty, and they con¬ 
sider other people's perspectives and intentions when making decisions, 

Stage 4: Law and 
order 

People look to society as a whole for guidelines about right and wrong. 

They know that rules are necessary for keeping society running smoothly 
and believe that it's their duty to obey the rules. However, they perceive 
rules to be inflexible; they don't necessarily recognize that as society's needs 
change, rules should change as well. 

Level III: 

Postconventional 

morality 

Rarely seen before 
college (Stage 6 is 
extremely rare even 
in adulthood) 

Stage 5: Social 
contract 

People recognize that rules represent agreements among many individuals 
about appropriate behavior. Rules are seen as useful mechanisms that main¬ 
tain the general social order and protect individual rights, rather than as ab¬ 
solute dictates that must be obeyed simply because they are the law- People 
also recognize the flexibility of rules; rules that no longer serve society's best 
interests can and should be changed. 

Stage 6 : 

Universal ethical 
principles 

Stage 6 is a hypothetical, ideal stage that few people ever reach. People in 
this stage adhere to a few abstract, universal principles {e.g. r equality of all 
people, respect for human dignity, commitment to justice} that transcend 
specific norms and rules, They answer to a strong inner conscience and will¬ 
ingly disobey laws that violate their own ethical principles, 


Sbuitc;: Cp«by & Kijhlhprg, 19M; Cn'hy, Kqhlbeig,- Qibb*, 4 t ipbRrm jin. 19&3; Kohlberg, 1976, 19R4, 1 9-gfi; Rerjnar, & Hcr^h, 19AJ; Sr^iny, J - 995- 
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Many contemporary developmental psychologists believe that moral reasoning involves 
general trends rather than distinct stages. It appears chat children and adolescents gradually 
construct several different standards thar guide their moral reasoning and decision mak¬ 
ing [n various situations. Such standards include the need ro address one s own personal 
j nee rests., consideration of ocher people's needs and motives, a desire to abide by society's 
rules and conventions, and, perhaps eventually, an appreciation lor abstract ideals regard¬ 
ing human rights and society's overall needs (Killen & Smetana, 2008; Krebs, 2008, Rest, 
Narvaez, Bcbeau, tk Thoma, 1999). With age, youngsters increasingly apply more advanced 
srandards, but even a fairly primitive one—satisfying ones own needs without regard for 
others—may occasionally take priority (Resr er al. s 1999; Turiel, 1998). 

■ As thi/dnn get dder ? they increasingly behave its aum/ame with their self-wnstrsttfed moral standards- 
(wt ffther/acifin mm? into play as welL On average, eluldren and adolescents with more advanced 
moral reasoning behave in more moral and prosocial ways (e.g. ? Blasi, 1980; P. A. Miller, 
Risen be rg a Fabes ? & Shell, 199 Faciei hi et al., 2008). However, the correlation between 
moral reasoning and moral behavior isn't an especially strong one. Youngsrers’ perspecrive- 
t&king ability and emotions (shame, guile, empathy, sympathy) also influence rheir deci¬ 
sions ro behave morally or otherwise (Batson, 199U Damon, 1988; Risen berg, Zhou, & 
Roller, 2001). And although young people may truly want ro do the right thing, they 
may also be concerned about the consequences for themselves in specific situations—for 
instance, how much personal sacrifice will be involved and how much various actions will 
gain other people’s approval or respect (B arson & Thompson, 2001; CAl lessen et al. n 201 1; 
Hawley, 2GH;Narv£ez & Rest, 19y5; Wenczel, Filisecci, & Looney, 2007) B 

Finally, sense of self seems to be an important factor affecting one’s inclinations to act 
morally acid prosod ally Young people must believe they're actually capable of helping 
other people—in other words, they must have high self-efficacy about their ability to “make 
a difference 1 * (Narvaez &. Rest, 1995). Furthermore, in adolescence, some of them begin to 
integrate a commitment to moral values into rheir overall sense of identity: They think of 
themselves as moral, earing individuals who make ocher people's rights and well-being a 
high priority (Blasi, 1995; Hastings, Utendale, & Sullivan, 2007; Thorkildseu et aL, 2008). 
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FACTORS INFLUENCING MORAL 
AND PROSOCIAL DEVELOPMENT 

To some degree, advanced moral reasoning depends on ropti fit's Jsvshpmstif. In particular, in de¬ 
pends on the ability no think simultaneously about multiple issues (e.g. t about various people's 
motives and intentions in a situation) and also on the ability to comprehend such abstract ideals 
as justice and basic human rights. However, cognitive development doesn't gmarattt££ moral devel¬ 
opment. It's quite possible to think abstractly about academic subject matter and yet reason in a 
self-centered, preen n Yen t in nal manner (,Koh I berg, I97fi; Nucci, 200fi, 2009; Turiel, 2002). 

Children's sncial and cuirural environments have a significanr influence on their moral and 
prosod a I development, For example, when children set adults or peers being generous and showing 
concern for others , they tend to do likewise (Hoffman, 2U0U; Rush ton , 1930; Spin rad & Eisenberg, 
2009k And when they watch television shows that emphasise perspective taking and prosocial ac¬ 
tions, they're more inclined to exhibit such behaviors themselves (Dubow, Huesmann, & 
Greenwood, 2007; Hearn! d, 19^6; Rush ton, 1930; Singer &. Singer, 1994). Prosocial video games, 
too, seem to have a positive impact (Cheitemeyer, 2011; Prot er al_, 2014). Ideally, society’s proso¬ 
cial messages must be consistently conveyed through other people's behaviors. Children do not 
make advancements in mom! reasoning and behavior simply by bearing adults advocate certain 
moral values—say, through a short “character education" program (Higgins* 1995; N. Park $£ 
Peterson, 2009; Turiel, 1993). 

Children also rend to make gains in moral and proscmial development when adults consis¬ 
tently use , asking children to think about the harm and distress thar some of their be¬ 

haviors have caused others (Hoffman, 2000; Rochbarr, 201 I). Induction is victim-centered: Tr 
helps youngsters focus on others' distress and recognize that they themselves have been the cause. 
Consistent use of induction in disciplining children, especially when accompanied by mild pun¬ 
ishment for misbehavior—for instance, insisting that children make amends for their 
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wrongdoings—appears to promote compliance wirh rules and foster the development of empathy, 
compassion, and altruism (G, H. Brody & Shaffer, 1982; Hoffman, 1975; Nucci, 2001; Rushton, 
1930). 

Yet another factor that appears to promote moral and prosoda I advancements is disequilib¬ 
rium —in particular, encountering moral dilemmas and arguments that children can’t adequately 
address with their current moral standards and viewpoints. For instance, classroom discussions of 
controversial topics and moral issues can promote increased perspective taking and a gradual tran¬ 
sition to more advanced reasoning (DeVries & Zan, 1996; Power, Higgins, & Kohlberg, 1989; 
Schlaefli, Rest, & Thom a, 1985). As Kohlberg suggested, children instruct (rather than absorb) 
their moral beliefs; disequilibrium can spur them to revise their beliefs in ways that allow them to 
consider increasingly complex moral issues, 

DIVERSITY IN MORAL AND PROSOCIAL DEVELOPMENT 

Some diversity in moral and prosocial development is, of course the result of differences in chil¬ 
drens environments. But biology seems to be involved as well. For example, other things being 
equal, children who have a somewhat fearful, anxious temperament in infancy tend to show r more 
guilt and empathy in the early elementary grades than their less anxious classmates. And as chil¬ 
dren grow older, the degree co which they show effortful control—an ability to inhibit selfish and 
other unproductive impulses—appears to be a factor in their acquisition of a moral conscience 
(Hi sen berg. Spin rad, & Sadovs ky, 2006; Kochanska, Tjebkes, ik Forman, 1998; Rot hb art, 2011). 

Genetically based disabilities, too, come into the picture. For example, certain human genes 
seem to give rise to the development of brain abnormalities that, in turn, predispose their owners 
to antisocial behavior (Raine, 2008; Viding & McCrory, 2012). 

Gender differences- Researchers have observed minor gender differences in moral and pro¬ 
social development. For instance, on average, girls are more likely than hoys to feel guilt and 
shame—in part because they’re more willing to take personal responsibility for their misdeeds. 
Girls are also more likely ro feel empathy for people in distress (Alessandri & Lewis, 1993; Lippa, 
2002; A. J. Rose, 2002; Zahn-Waxler & Robinson, 1995). 
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Historically, researchers have disagreed about the extent to which girls and boys reason differ¬ 
ently abour situations involving moral issues. In his work with college students, Kohlberg found 
that males reasoned at a slightly more advanced level than females (Kohlberg & Kramer, 1969 )- In 
response* psychologist Carol Gilligan argued that Kohl berg's stages don't adequately describe female 
moral development (Gilligan, 1982, 1987; Gilligan & Attanucci, 1988), She suggested that 
Kohl berg's stages reflect a justice orkrHatmi —an emphasis on fair [less and equal rights—that charac¬ 
terizes males' moral reason!tig. In contrast, females are socialized to take a cart mentation toward 
moral issues—that is, to focus on interpersonal relationships and take responsibility for others' well¬ 
being. To see how these two orientations might play out differently* try the following exercise. 

rm EXPERIENCING FIRSTHAND _ 

THE PORCUPINE DILEMMA 

Consider the following scenario: 

A group of industrious, prudent moles have spent the summer digging a burrow where they will 
spend the winter. A lazy, improvident porcupine who has not prepared a winter shelter approaches 
the moles and pleads to share their burrow'. The moles take pity on the porcupine and agree to let him 
in. Unfortunately the moles did not anticipate the problem the porcupine’s sharp quills would pose 
in close quarters. Once the porcupine has moved in, the moles are constantly being stabbed. (Meyers, 
1937, p. 141, adapted from Gilligan. 198*5) 

What do you think the moles should do? Why? 


According to Gilligan* males are apt to view the problem as involving a violation of someone’s 
rights: The moles own the burrow and so can legitimately evict the porcupine. In contrast, fe¬ 
males are more likely to show compassion, perhaps suggesting that the moles cover the porcupine 
with a blanket so that his quills won’t annoy anyone (Meyers, 1987). 
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Gilligan raised a good point; Males and females art ijfrcn socialized quire d ifterenrly. 
Furr her more, by including compassion for orhtf human brings as well as consideration for rhtir 
rights, Gilligan broadened our conception of whsx morality » (L. J. Walker, 1995). ftut in feet, 
most research Studies^?*'/ find major gelidct differences in moral reasoning {Eiscnhcrg^ MaJliii^& 
EabcS, 1996; Nun tier-Winkler, I98i; L. J. Walker, 1991)- And as Gilligan herself lias acknowl¬ 
edged., malts and females alike rypigplly reveal concern for both j norite and compassion in rhtjr 
reasoning (L. M. Brown, Tappan, & GjII igau, 1993; Gillian ^ Ar^nucci, 1988; Tillich 1998)- 

Cultural snd ethnic differente&r Visually .11 cultures worldwide acknowledge the impor¬ 
tance of individual rights and fairness (reflecting a fitstin? oriental ion) and of compassion for others 
(reflecting a <r£tne or jc-ji canon). Yet uni 11 recenrly researchers have largely overlooked certain oilier 
values ih&t may k- key components of moral iiy in certain cn Ira res: 

* Loyalty mk j j rw group, wirh a sense of "all for one, and one for all,, 1 * possibly accompanied 

by feelings of animosity toward other groups 

* Ktfpti't jw tfNd ofudMNit' it> d&t&mty figart.% with will nig accep ranee of a subordinate pifiiiioii 
in asocial decision-making hierarchy 

* $&iT?drmi fif certain (ktittgi, $r lift in genera/, with unswerving reverence and devotion eo 

chese things 

* Ukerty, with preservation of evervone's individual choices and decision making taking pre¬ 
cedence over any needs of rhe larger group (1 laidr, 2012) 

People Cali't simultaneously bu "moral" in hIL six ways; tot instance, obedience to authority figures 
Conflicts with personal liberties, and loyalty to one's own group can sometimes diminish one's re¬ 
spect tor the rights of for groups. Accordingly, different cultural groups prioritize these various 
elements somewhat differently (Haidr, 2012; J. G_ Miller, 200^)- For example, in much ofNonli 
America, helping urhensfor nor) is considered ro he a voluntary choice—reflecting r t s|xcr for in¬ 
dividual liberties—but in some societies (e.g., in many Asian and Arab countries) it is one's moral 
Juiy to help people in need. -Such a Sense of dutft which is often CoupLd with a SErolig SeliSe -of 
loyalty co family and the community, can lead to considerable prosocial behavior {X. Chen et ah, 
2009; Markus it Kitavama. 1991; Ruhin ei al_, 2010). 

Some diversity js also seen in tlie behaviors rhaE cultural groups vjc-w as moral transgres¬ 
sions versus those rhey see as conventional transgressions (Haidt, 2012; Nucci, 2001,2009), For 
example* in mainstream Western culture* how otie dresses is largely a matter ol convention and 
personal choice. In Some deeply religious groups, however* Certai 1i forms of dress (E.g.* head Cover¬ 
ings) are seen as mural imperatives. As another example, in mainstream Western culture, telling 
Ues ns avoid punishment tor inappropriate behavior is considered morally wrong, bus it's a Legiti- 
m;jrc Wjiy of saving feet in certain orher ai Imres Olriandis, 1995)- As reaches rhtn, wc in use rc- 
mttnher rhar our students’ notions of morally appropriate and inappropriate behaviors may some- 
Eiirtes be quite di (fere I it from -uur own At the same time, we must iteiwr accept behaviors that 
violate such basic principles as equality and rcsperc for other people's rights and well-being. 
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Lecture Notes for Modules 7 & 8 

TEXTBOOK CHAPTER 4: GROUP DIFFERENCES 

LEARNING OUTCOMES 

1 Describe frequently observed between-group differences and within-group variability 
for various cultural and ethnic groups; also describe the teacher attitudes and 
strategies that underlie culturally responsive teaching. 

2 Describe the nature and origins of typical gender differences in school-age children 
adolescents, and explain how you might best accommodate such differences in your 
classroom. 

3 Identify challenges that students from low-income families often face; also identify 
several strategies through which you can foster their resilience and help them be 
successful at school. 

4 Explain how you might recognize students who are at risk for academic failure and 
dropping out of school, and identify strategies for helping these students stay in 
school and get on the path on academic and social success. 
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If ^ V-H-ll. i l !V 1,^ J "-Pi -VJ T H-"* U-fc-tBllj. j- -s.r ■. g 

In this chapter we'll look in depth ar —differences we're ape to see on 

average among students of diverse cultural and ethnic groups, different genders, and di fie rent so¬ 
cioeconomic backgrounds. As we do so h we must keep in mind three very important points, First,. 
nT great deal of individual variability exists within any group. Well be examining research regarding 
how student; of different groups behave on average, even though many smdencs within each group 
are not at all like chose averages. Second, a gnat ikal of otwiap typkaily deists h'tu-wt tm groups. 
Consider gender differences in verba] ability as an example. Many research studies have found girls 
to have slightly higher verbal ability than boys (Halpern & LaMay, 2000). The difference is often 
statistically significant—that is, it probably wasn't a onc-cimc-m-a-hundrcd fluke chat happened 
simply by chance. Yet the average difference between girls and boys in overall verbal ability is 
quite small* with a great deal of overlap bee ween the sexes, higure 4, l shows the typical overlap 
berween girls and hoys on general measures of verbal ability. Notice chat some hoys (chose whose 
scores fall in the rig he most part of rlieir airve) have higher verbal ability than most of c heir female 
peers despite the average advantage for girls. 

Wc al so need to he aware that group differences shouldn't always be taken at faee value. 
Some of the differences often reported by the media actually are somewhat more complex when 
examined more critically. For example, lets consider the achievement gap between Hispanic and 
European American students in the United States.. Whereas European American students, over¬ 
all, tend to achieve at higher levels in both math and reading than do Hispanic students, there 
actually is much variation in the achievement gap across U.S. states. For example, achievement 
gaps are lower than the national average in some states (e.g., Florida, Georgia, and Kentucky), 
and larger rhan rhe narional average gap in orher stares (e.g., California, Connecticut* and Rhode 
Island) (Hemphill* Vanneman T & Rhaman, 201IX 

Keep in mind char rliere are many forms of diversity, noc just the ones covered in this chapter. 
Throughout our careers, we will will encounter many types of diversity in our classrooms. We need 
to be aware of these possibilities, and use the presence of uniquely diverse students as an oppor¬ 
tunity for learning, respect, and appreciation of diversity for all students. Examples could include 
students whose parents are of the same gender, students who have been adopted either domestically 
or internationally, students who are HTV or hepatitis positive, or students who have a particularly 
unique cultural background (e.g., a student who has recently moved here from Iceland). 


FIGURE 4.1 Typical ''difference" between boys and girls on tests of verbal 
ability. 
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Cultural and Ethnic Differences 

Tht concept of encompasses the behaviors and belief systems chat characterize a long¬ 

standing social group. Our cultures affect virtually every aspect of our lives. The culture in which 
we live influences the perspectives and values we acquire, the skills we find im¬ 
portant and master, and the adult roles to which we aspire, It also guides the 
development of our language and communication skills, our expression and 
regulation of emotions, and our formation uf a sense of self. Sometimes we use 
the word culikri to reler to behaviors and belief's that are widely shared over a 
large geographic area. For example, mainstream Western culture encompasses be¬ 
haviors, beliefs, and values shared by many people in North Americaand west¬ 
ern Europe. Members of this culture generally value self-reliance, academic 
achievement, democratic decision making, and respetr for other individuals’ 
rights and possessions, among other things However, any single country in 
North America or western Europe—in I act, almo&t every country on the 
planer-—encompasses considerable cultural diversity within its borders. Some of 
this with in-country diversity is the result of growing up in particular geographic 
regions, religious groups, or socioeconomic circumstances (A, B Cohen, 2009; 

Payne, 2005; Rasmussen & lavish, 20 Id). 

In addition, most countries include citizens from a variety of ethnic 
groups. In general, an ss a group of individuals with a common 

culture and the following characteristics: 

* Its roots either precede the creation of or are external to the country in 
which it resides. It may he comprised of people of the same race, national 
origin* or religious background. 

* Its members share a sense of interdependence—a sense that their lives are 

intertwined. (NCSS Task Force on Ethnic Studies Curriculum Guidelines, 

mi) 

Ethnic groups are often confused with racial groups. Definitions and conceptualisations of 
race vary greatly (Spencer et ah. 201 2), and, as teachers, we need to lie aware that many students 
and parents will have diverse attitudes toward race. Racial groups generally are based on physical 
differences between groups of people: those physical differences are usually genetic in origin. Thus 
a student might belong to the Caucasian racial group, but the student may also belong to several 
ethnic groups fe.g., the student might identify as being Catholic and Italian). 

Cultures aren't static entities. Instead, they continue to change over time as people incorpo¬ 
rate new ideas, innovations, and ways of thinking, and as they interact with other cultures 
(Kitayama, Duffy, & Uchida, 2007; Q. Lee, 1999; Rogoff, 2003X Furthermore, there's consider¬ 
able variation in attitudes and behaviors within a particular culture; individual members may 
adopt some cultural values and practices but reject others (Goodnow, 2010; Markus & Hamedani, 
2007). For example, you might encounter a student who comes from a culture that prohibits eat¬ 
ing certain foods and does not afford equal rights to males and females. You may notice, however, 
that your student accepts cultural norms for diet but also rejects the notion of gender inequality. 

When people come into conract with a culture very different from their own (e.g. 5 through 
immigration to a new? country)* many of them—especially children—gradually undergo accul¬ 
turation, adopting some of the new cultures values and customs. Some acculturation is critical for 
success in the new cultural environment, but rapid acculturation can be detrimental to children's 
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soda.] and emotional well-being. In most instances* childrens own cultural groups give them a 
support network and stable set of values that enable them to do well in school and maintain their 
self-esteem in the face of discrimination and other challenges (Deyhle, 2003; Matute-Bianchb 
2008; Sam & Berry, 2010), 

In general, we can get the best sense of students' cultural backgrounds and ethnic-group 
memberships by learning the extent to which they have participated and continue to participate 
in various cultural and ethnic-group activities (Gutierrez & RogofF, 2003). For example, some 
Mexican American students live in small, close-knit communities where Spanish is spoken and 
traditional Mexican practices and beliefs permeate everyday life, but others live in more culturally 
heterogeneous communities in which Mexican traditions may be cast aside to make time for 
mainstream American activities. And in some instances students may participate actively in two 
or more cultures* perhaps because they have emigrated from one country to another or perhaps 
because their parents come from distinctly different ethnic or racial backgrounds (Herman, 2004; 
A. M. Lopez, 2003; Mohan, 2009). In general, membership in a particular cultural or ethnic group is a 
morv-or-hnphm&menm rather than an ather-or situation* In this age of increasing cross-cultural inter¬ 
action, many students cannot easily be pigeonholed, 

NAVIGATING DIFFERENT CULTURES 
AT HOME AND AT SCHOOL 

When they first begin school, many children experience some culture shock —confusion about the 
behaviors expected of them in this new setting. Culture shock is more intense for some students 
than for others. Most schools in North America and western Europe embrace the norms and values 
of mainstream Western culture, and so students with this cultural background often adjust 
quickly to classroom practices. In contrast, students who come from cultural groups with radically 
different norms and values may experience a between home and school In par¬ 

ticular, they may find school an unsettling place in which they don't know what to expect from 
others or what behaviors other people expect of tkm. Significant differences between home and 
school cultures can interfere with students’ adjustment to the school setting and ultimately with 
their academic achievement as well (Phelan, Yu, & Davidson, 1994; Turner, 2015; Tyler et ah> 
7011 ft' Ward Rnrhrier Fnrnhum 7001) 
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As students gain experience with the culture of their school, they become increasingly aware 
of their teachers’ and peers’ expectations for behavior and ways of thinking, and many eventually 
become adept at switching their cultural vantage point as they move from home to school and back 
again (Y. Hong, Morris, Chiu, & Benet-Marnnez, 2000; LaFromboise, Coleman, & Gerton, iyy3; 
Matute-Bianchi, 2008). One Mexican American students recollection provides an example: 

At home wirh my parents and grandparents the only acceptable language was Spanish; actually 
char's all they really understood. Ever}-riling was really Mexican, hut at rhe same rime they wanted 
me to speak good English. . . . Bur at school, I felt really di tie re nr because everyone was American, 
including me. Then I would go home in the afternoon and he Mexican again. (Padilla, 1994, p. 30) 

Not all students make an easy adjustment, however. Some students actively resist adapting 
to the school culture, perhaps because they view it as conflicting with their own cultural back¬ 
ground and identity (Cross, Strauss, dt Fhagen-Smith, 1999; Gay, 2010; Irving dc Hudlcy, 2008; 
Phelan et al., 1994). Still others try desperately to fit in at school yet find the inconsistencies be¬ 
tween home and school difficult to resolve, as illustrated by this report from a teacher whose stu- 
denrs included immigrant Muslim children from Pakistan and Afghanistan: 


During the days of preparation for Ramadan Feast, rhe children fasted wi th the adults. - - , They 
had breakfast {before dawn] and then we nr back ro sleep until ir was rime to get themselves ready 
for school. In school they refrained from food or drink—even a drop of water—until sunset. By 
noon, especially on warm days, they were a hit listless. . . . They spoke about their obligation to 
pray five times daily. In their writing they expressed the conflict withm: 

/ always think, about my country, I think about gving there me day. seeing it and practicing my religion 
with no problems, . „ „ Before sunrise, / 1 an pray with my family. But at school we can't say to my teacher, 
"Please, teacher, l need to pray ." (Igoa, 1995, p 135) 
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As reachers, we must learn as much as w T e can about the ways in which students from vari¬ 
ous cultural and ethnic groups arc apt to he different from one another and from ourselves. 
Equipped with such knowledge, we can make reasonable accommodations to help students from 
all backgrounds adjust to and thrive in our classrooms. 

EXAMPLES OF CULTURAL AND ETHNIC DIVERSITY 

Tremendous cultural variation exists within African American, Hispanic* Asian American* Native 
American, European American, and numerous other groups. Thus, we must he careful not to form 
stereotypes about any group, Ac the same time* knowledge of frequently observed cultural differ¬ 
ences, such as those described in the following sections, can sometimes help us better understand 
why students behave as they do. 

LANGUAGE AND DIALECT 

One obvious cultural difference is language. Although most students speak English at school, our 
students may experience different language environments outside of school. In the United States, 
2l.fi% of children between the ages of 5 through 14 speak a language other than English at home 
(U.S. Census Bureau, 201 3) r There can also be much variation within individual students' homes 
regarding how much English or another language is used (Branurn-Martin, Mehta, Carlson, 
Francis, & Goldenberg^ 2014). Whereas the entire family may speak another language almost all 
of the time in some homes, in other homes, one parent may speak English much of the time. But 
even if children speak English at home, they may use a form of English different from the 
English typically used at school. More specifically, they may speak in a different dialect, a form of 
a particular language that includes some unique pronunciations, idioms, and grammatical struc¬ 
tures. Dialects tend to be associated either with particular geographical regions or with particular 
ethnic and cultural groups. 

Perhaps the most widely studied ethnic dialect is (you may also 

sec the terms Black English Vernacular and Ebonics). This dialect—which is illustrated in the earlier 
"Argument” exercise and is actually a group of dialects that vary somewhat from place to place 
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—ls characterized by certain ways of speaking that are distinctly different from those of Standard 
English (Crg,, "He got ten dollar," “Momma she mad/ 5 “He be talkin’ ") (Hulit Sc Howard, 2006, 
p. 346; Owens, 1995, p. A-8). At one time, many researchers believed that an African American 
dialect represented a less complex form of speech than Standard English and thus urged educators 
to teach students to speak "properly 1 ’ as quickly as possible. But most researchers now realize that 
African American dialects are, in fact, very complex languages with predictable sentence struc¬ 
tures and that these dialects promote communication and sophisticated thinking processes as 
readily as Standard English (Alim Sc Baugh, 2007; Fairchild Sc Edwards-Evans, 1990; Hulit Sc 
Howard, 2006; Spears, 2007). 

Many children and adolescents view their native dialect as an integral part of their ethnic 
identity. Furrhermore, when a particular dialect is the language preferred by local community 
members, it's often the means through which people can most effectively connect with one an¬ 
other in face-to-face interactions and text messaging (Godley Sc Escher, 2011; Ogbu, 2003; E>. 
Paris Sc Kirkland, 2011). 

Nevertheless, lack of proficiency in Standard English can impede children s reading and 
writing development, and in later years* their use of a distinct regional or cultural dialect may 
lead other people to underestimate or discredit their abilities. For such reasons, many experts rec¬ 
ommend that all students in English-speaking countries develop proficiency in Standard English. 
Ultimately, children and adolescents function most effectively when they can use both their local 
dialect and Standard English in appropriate settings. For example, although we may wish to en¬ 
courage Standard English in most written work or in formal oral presentations, we might find 
orher dialects quite appropriate in creative writing or informal classroom discussions (Adger et 
al., 2007; DeBose, 2007; Ogbu, 1999 , 2003; Smirherman, 1994). In general, being aware of and 
accommodating students' cultural differences in language use can enhance our ability to educate 
students from diverse linguistic backgrounds (Bailey* Osipova* Sc Reyn olds-Kelly* 201 5), 
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TALKATIVENESS AND VERBAL ASSERTIVENESS 

Relatively speaking, mainstream Western culture is a chatty one. People often say things to one 
another even when they have little to communicate, making small talk a way of maintaining in¬ 
terpersonal relationships (Gay, 2010; Trawick-Smith, 2003). In some African American commu¬ 
nities as well, people talk a lot, often with a great deal of energy and enthusiasm (Gay, 2006; Tyler 
ct ah, 2008), In certain other cultures, however, silence is golden (Norenzayan, Choi, & Peng, 
2007; Trawick-Smith, 2003). For example, many people from Southeast Asian countries believe 
that effective learning is best accomplished through attentive listening rather than through speak¬ 
ing (J. Li* 2005; J. Li & Fischer* 2004; Volet* 1999). 

Some talkative cultures are also assertive ones, in that people readily voice their opinions, 
perhaps interrupting chose who are speaking; for example, this is the case for many African 
Americans, European Americans, and Hawauans, People from quieter cultures, such as many 
Asian Americans, tend to be more subtle and tentative in expressing their opinions—for instance, 
they might begin a sentence by saying Tm not sure, but perhaps , . . 11 —and they aren't as likely 
to reveal their emotions during conversations (Gay* 2010; Morel I i & Rothbaum, 2007; Tyler et 
ah, 2008; Ward et al., 2001). 

In addition, different cultural and ethnic groups have diverse views about how assertive 
children should be with adults. In mainstream Western culture a common expectation is that 
children will speak up whenever they have comments or questions. Yet in many parts of the 
world* children are expected to learn primarily by close* quiet observation of adults, rather than 
by asking questions or otherwise interrupting what adults are doing (Correa-Chavez* Rogoff, & 
Mejia Arauz, 2005; Gutierrez Sc Rogoff, 2003; Kagit^iba^i, 2007). And in some cultures—for 
instance, in many Mexican American and Southeast Asian communities and in some African 
American communities—children learn very early that they should engage in conversation with 
adults only when their participation has been directly solicited (Delgado-Gaitan, 1994; C. A. 
Grant & Gomez, 2001; Ochs, 1982). 

As teachers, we need to be sensitive to such differences in talkativeness, particularly when 
students have recently arrived from another country. A student who has recently moved from a 
culture where children and adolescents are socialised to he quiet in classrooms may find the lin¬ 
guistic environments in Western classrooms disruptive and disrespectful. Parents of such students 

VIEWS ABOUT TEASING 

Although people in some cultures think of teasing as mean spirited* it's a common form of social 
interaction in certain other cultures. For example, in the earlier “Argument" exercise* two African 
American boys engaged in playful one-upmanship, flinging increasingly outlandish insults at 
each other. And in the opening case study, Jacks mother teased him by suggesting that "Now 
maybe school will look easy! 1 When taken in the right spirit, teasing serves a variety of functions 
for particular cultural groups—perhaps providing a source of amusement and an outlet for verbal 
creativity, exerting gentle pressure to engage in more productive behavior, or helping children 
learn how to take criticism in stride (Adger et al., 2007; R M. Cole, Tamang* Sc Shrestha, 2006; 
Rogoff, 2003). As teachers, we need to pay particular attention to instances when students from 
different cultural backgrounds tease one another. Whereas it may be acceptable for students from 
within a specific cultural group to tease each other, boundaries may be crossed when students from 
outside of that cultural group engage in the teasing. 

COOPERATION VERSUS COMPETITION 

In a traditional Western classroom, students are rewarded when* as individuals, they achieve at 
high levels. In some cases—for example, when teachers grade on a curve or post “best 11 papers 
on a bulletin board—students must actually compete with one another in order to be 
successful. 
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Yet in some cultures—including many Native American^ Mexican American, African, 
Southeast Asian, and Pacific Island communities —group achievement is valued over individual 
success. Students from these cultures are often more accustomed to working cooperatively and for 
the benefit of the community, rather than for themselves, and value humility about their personal 
accomplishments (X, Chen, Chung, & Hsiao, 2009; Lomawaima, 1995; Mejfa-Arauz, Rogoff, 
Dexter, & Najah, 2007; Tyler et ah, 2008). Such a cooperative spirit is epitomized by the Zulu 
word ubuntu f which reflects the belief that people become fully human largely through caring re¬ 
lationships with others and regular contributions to the common good. 

Students from cooperative cultures may resist when asked to compete against their class¬ 
mates, as 16-year-old Maria explains: 

I love sports, but no l competitive sports. [My brother is} the same way f think we learned that 
from our folks. They both try to set things up so that everyone wins in our family and no one is 
competing for anything. (Pipher, 1994, p, 280) 

Students may also be confused when teachers reprimand them for helping one another on assign¬ 
ments or for sharing answers, and they may fee! uncomfortable when their individual achieve¬ 
ments are publicly acknowledged. Group work, with an emphasis on cooperation rather than 
competition, often facilitates the school achievement of these students (Deyhle & Margonis, 1995; 
Lipka, 1998; L. S. Miller, 1995; Rogoff, 2003). 

FAMILY RELATIONSHIPS AND EXPECTATIONS 

In many groups—for example, in many Hispanic, Native American, Arab American, Polynesian, 
and Asian groups, as well as in some rural European American communities—family bonds and 
relationships are especially important, and extended family members often live nearby. Students 
growing up in these cultures are likely to feel responsibility for their family's well-being, to have 
a strong sense of loyalty to other family members, and to go to great lengths to please their elders. 

It isn’t unusual for students in such communities to leave school when their help is needed at 
home, as Jack does in the opening case study (Banks Si Banks, 1995; Fuligni, 1998; Kagitciba|i, 
2007; McIntyre, 2010), 

Tn most cultures school achievement is highly valued, and parents encourage their children 
to do well in school (Mon/6, 2010; R. R, Pearce, 2006; Spera, 2005). But some cultural groups 
place even higher priority on other accomplishments. For example, when preparing young chil¬ 
dren for school, many Hispanic families place particular emphasis on instilling appropriate social 
behaviors—for instance, showing respect for adults and cooperating with peers (Greenfield et ah, 
2006; Tyler ct aL, 2008). And in some cultural groups, an early pregnancy is a cause for joy even 
if the mother-to-be is young or hasn't yet completed high school (Deyhle & Margonis, 1995; 
McMichael, 2013; Stack Si Burton, 1993). 

We must certainly be sensitive to situations in which the achievements that u/i think are 
important are seemingly not valued by students' families. Whenever possible, we must show our 
students how the school curriculum and classroom activities relate to their cultural environment 
and their own life goals (Brayboy & Scarle, 2007; Lipman, 1995; Mojc & Hinchman, 2004). We 
must also maintain open lines of communication with students’ parents. Because some parents of 
minority-group children feel intimidated by school personnel, teachers often need to take the first 
step in establishing productive parent—teacher relationships. When teachers and parents realize 
that both groups want students to succeed in the classroom, they’re more apt to work coopera¬ 
tively to promote student achievement (Andcrman & An derm an, 2014; Edwards & Turner, 20 L 0; 
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CONCEPTIONS OF TIME 

Many people regulate their lives by the clock: Being on time to appointments, social engage¬ 
ments, and the dinner table is important. This emphasis on punctuality isn't characteristic of all 
cultures, however. For example, many Hispanic and Native American groups don't observe strict 
schedules and timelines (Tyler et ah, 2008; Ward et ah, 2001), Not surprisingly, children from 
these communities may sometimes be late for school and may have trouble understanding the 
need to complete school tasks within a certain time frame. 

In most Western cultures, we tend to emphasize thinking about future time-—what we will 
do tomorrow, our plans for next summer, or our goals for the next 10 years. Nevertheless, not all 
cultures emphasize future time; we need to be aware that some of our students may be less focused 
on the future than are others. For example, results of studies of individuals who speak Arabic in¬ 
dicate that an orientation toward the past is more prominent than an orientation toward the fu¬ 
ture (de la Fuente, Santiago, Roman, Dumkrache, & Casasanto, 2014). Thus students from some 
cultural or linguistic backgrounds may tend to talk about and value the past more than do other 
students. 

To succeed in mainstream Western society, students eventually need to learn punctuality. 
At the same time we must recognize that not all students will be especially concerned about clock 
time when they first enter our classrooms. Certainly we should expect students to come to class on 
time and to turn in assignments when they’re due. But we must be patient and understanding 
when, for cultural reasons, students don’t develop such habits immediately, 

WORLDVIEWS 

The cultural and ethnic differences identified so far reveal themselves, in one way or another, in 
students’ behaviors. Yet the definition of culture presented early in the chapter includes the be¬ 
haviors and belief systems that characterize a social group. Our general beliefs and assumptions 
about the world—collectively known as our worldview —arc often so integral to our everyday 
thinking that we take them for granted and aren't consciously aware of them (Koltko-Rivera, 
2004; Losh, 2003), Some beliefs that permeate the curriculum in traditional Western schools 
aren't universally shared, however. Consider the following examples: 

* After a major hurricane ripped through their community, many fourth and fifth graders 
attributed the hurricane to natural causes, but some children from minority-group back¬ 
grounds had heard explanations elsewhere that led them to believe that people's actions or 
supernatural forces also played a role in the hurricane s origins and destructiveness (Q. Lee, 

* Fourth graders from the Menominee culture (a Native American group) often show excep¬ 
tionally high achievement scores in science, but by eighth grade their scores may decline 
considerably. Menominee culture encourages children to think about the many ways in 
which they are a part of nature, rather than taking care of or dominating it, and children 
increasingly find the school science curriculum at odds with this view (Atran, Medin, & 
Ross, 2005; Medin, 2005). 

* When American high school students read newspaper articles about the appropriateness or 
inappropriateness of prayer in public schools, some view the trend away from prayer as a 
sign of progress toward greater religious freedom. But others—those from deeply religious 
Christian families, for instance—view the same trend as a decline that reflects abandonment 
of the country’s religious heritage (Mosborg, 2002). 

As you can see, then, students’ worldviews are likely to influence their interpretations of current 
events and classroom subject matter (Kagitgibaji, 2007; Keil & Newman, 2008). 
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Gender Differences 

In their academic abilities, boys and girls are probably more similar than you chink. But in other 
respects they may be more different than you realize. 

RESEARCH FINDINGS REGARDING GENDER DIFFERENCES 

Researchers have identified a number of gender differences in the physical, cognitive* personal, 
and social domains, 

PHYSICAL ACTIVITY AND MOTOR SKILLS 

Generally, boys are temperamentally predisposed to be more active than girls. Thus, they have 
more trouble siccing still for long periods and are less likely to enjoy sedentary activities such as 
reading (W, G, Eaton & Enns, 1986; Newkirk, 2002), Before puberty* boys and girls seem to have 
similar potential for physical arid psychomotor growth, although girls have a slight edge in fine 
motor skills (e.g., handwriting). But overall, boys develop their physical and motor skills more, 
perhaps through participation in organized sports (Eccles, 2005; J. R. Thomas & French. 1985). 
After puberty, boys have a biological advantage in height and muscular strength: They're taller 
and, because of increased levels of the male sex hormone testosterone, they’re st ronger (Halpern, 
2006; Hyde, 2005; J. R. Thomas & French, 1985). 

Such differences are hardly justification for favoring either gender when enhancing students’ 
physical fitness, of course. Physical education curricula and sports programs should provide equal 
opportunities for boys and girls to maximize their motor skills and physical well-being. 

COGNITIVE AND ACADEMIC ABILITIES 

On average, boys and girls perform similarly on tests of general intelligence, in part because ex¬ 
perts who construct the tests eliminate items chat favor one group or the other (Halpern & LaMay, 
2000), Researchers sometimes do find differences in more specific cognitive abilities, however. 
The most consistently observed gender difference is in , the ability to imag¬ 

ine and mentally manipulate two- and rhree-dimensional figures. As an example ofwhar this abil- 
iry involves, rry the next exercise. 
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EXPERIENCE WITH TECHNOLOGY 

As societies worldwide are gaining increasing access to computers and wireless technologies, boys 
and girls alike are becoming increasingly proficient with technology—for example, they’re apt to 
stay in frequent contact with peers by texting and sending photographs on cell phones and hy 
posting messages on social networking websites such as Facebook and Instagram (Greenhow, 
Robelia, & Hughes, 2009; Val ken burg 81 Peter, 2009). But overall, boys seem to spend more of 
their leisure time with technology than girls do. Boys are more likely to play video games, a pas¬ 
time that may interfere with their reading and writing development but enhances their visual- 
spatial ability and probably also their comfort and expertise with computers (Feng, Spence, & 
Pratt, 2007; Ivory, 2006; Lucas & Sherry, 2004; Weis & Cerankosky, 2010). W hen using educa¬ 
tional technology in school, boys may be more confident initially because they may have had more 
experience using similar technology; however, girls adapt well and generally benefit equally from 
educational technology (Nietfcld, Shores, & Hoffmann, 2014). 

MOTIVATION IN ACADEMIC ACTIVITIES 

On average, girls are more concerned about doing well in school: They're more engaged in class¬ 
room activities, more diligent in completing school assignments, and more likely to graduate 

from high school (H M. Marks, 2000; Marsh, Martin* Si Cheng, 2008; McCall, 1994; J. P. 
Robinson Sc Lubienski, 2011). Furthermore, girls arc more interested In getting a college educa¬ 
tion than are boys, and in many countries more females than males earn college degrees (Halpern 
etal., 2007; National Science Foundation, 2007),. However, this eagerness to achieve academically 
leads girls ro prefer rasks at which they know they can succeed, and some find academic failure 
devastating. On average, boys are more willing to take on academic challenges and risks and more 
likely to take their failures in stride (Dweck, 2000; Yu, Elder, & Urdan, 1995), 

SENSE OF SELF 

Beginning in the upper elementary or middle school grades, boys appear to have a slightly more 
positive sense of self than do girls. This gender difference seems to be partly due to boys' tendency 
to merest!mate their abilities and possibly also to girls' tendency to tffiJere&timate theirs (Hyde, 
2007; Lundeberg Si Mohan, 2009; Pa j ares, 2005). Boys 1 and girls' self-perceptions also tend to be 
consistent with stereotypes about what males and females are good at, especially in adolescence. 
Boys tend to rate themselves more highly in mathematics and sports, whereas girls tend to rate 
themselves more highly in reading and social studies. Such differences in self-perceptions persist 
even when boys’ and girls’ actual ability levels are equal (D. A, Cole, Martin, Peeke, Seroczynski* Sl 
Fier, 1999; Herbert Si Stipek* 2005; Leaper Si Friedman, 2007; W^igfield, Byrnes, Si Eccles, 2006). 

INTERPERSONAL BEHAVIORS AND RELATIONSHIPS 

One of the most consistently observed gender differences involves aggression. In early childhood 
and throughout the elementary and secondary school years, hoys are more physically aggressive 
than girls, with the difference being especially large for unprovoked aggression (Card, Stucky, 
Sawakni, Si Little, 2008; Hyde, 2007; Pellegrini, 2011). However, girls can be equally aggressive 
in a nonphysical way—for instance, by spreading rumors or snubbing peers (Crick, Grotpeter, & 
Bigbee, 2002; French, Jansen„ Si Pidada. 2002; Pellegrini Si Archer. 2005), Some of their victims 
can be emotionally devastated by such treatment (Rudolph, Caldwell, Si Conley, 2005), Girls also 
may he more likely than boys to engage in cybcrbullying by using the Internet (Connell, Schell- 
Busey, Pearce, Si Negro, 2013). 
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Consistent differences are also seen in boys’ and girls’ interpersonal activities and relation¬ 
ships, Boys tend to congregate in large groups than engage in rough-and-r unable play, organized 
group games, and physical risk-taking activities (Maccoby, 2002; Pellegrini, Kato, Blatchford, & 
Baines, 2002; A. J. Rose & Smith, 20Q9L They enjoy competition and can be fairly assertive in 
their efforts to achieve their goals (Benenson ec ah, 2002; Eisenherg, Martin, Sc Fabes* 1996; 
Maccoby, 2002). They may often try to hide their true emotions in social situations, putting up a 
tough* “nothing-can-bother-me" front (Lippa, 2002; Pollack, 2006). 

Whereas boys are apt to be competitive, girls are more likely to be affiNative and coopera¬ 
tive. Thus, they tend to form closer relationships with their teachers and ro achieve at higher 
levels when classroom activities involve cooperation rather than competition (Inglehart, Brown, & 
Vida, 1994; Wentzel, Battle, Russell, & Looney, 2010). When working with instructional soft¬ 
ware, girls like to form relationships with their virtual "teachers,' 1 and those relationships, even 
though they are with a computer-generated character, may help to improve attitudes and motiva¬ 
tion in subjects such as mathematics (Kim & Lim, 2013). Girls also seem to be more attuned to 
others' mental states and more sensitive to the subtle, nonverbal messages—the body language— 
that others communicate (Rosacki, 2000; Deaux, 1984), Girls spend much of their leisure time 
with one or two close friends, with whom they may share their innermost thoughts and feelings 
(Leaper Sc Friedman, 2007; A. J. Rose Sc Smith, 2009). Although girls can be assertive in making 
their wishes known, they’re also concerned about resolving conflicts and maintaining group har¬ 
mony, and so they may sometimes subordinate their own needs to chose of others (Benenson et ah, 
2002; Leaper & Friedman, 2007; Rudolph et ah, 2005). 

CLASSRGOM BEHAVIORS 

In part because boys tend to be physically more active than girls, they're more likely to misbehave 
in class (Altermatt, Jovanovic, Sc Perry, 1998; Gay* 2006; Sadker Sc Sadker, 1994), Boys talk more 
and ask more questions, sometimes without waiting to be called on. They also tend to dominate 
small-group discussions and work sessions. Girls are more reticent classroom participants. They're 
less likely to publicly volunteer ideas and ask questions, perhaps for Fear of looking stupid or 

perhaps because they worry that looking too smart will reduce their popularity (Jovanovic Sc 
King, 1998; Sadker Sc Sadker* 1994; Thcbcrgc, 1994; Wcntzcl* 2009). Girls arc more likely to 
express their opinions in small-group rather than large-group discussions* and they're more likely 
to assume the role of leader (thereby developing valuable leadership skills) in same-sex groups 
(Fennema, 1987; MacLean, Sasse, Keating, Stewart, Sc Miller, 1995; Theberge, 1994). 

CAREER ASPIRATIONS 

Historically, boys have had more ambitious career aspirations chan girls have. In recent years* 
however* many girls—especially those in Western countries—have also begun to set their sights 
on challenging professions. Often, boys and girls alike focus on careers that are stereotypically 
“appropriate" for their gender, in part because they have greater self-confidence about their ability 
to succeed in such careers (Bandura* Barbaranelli, Caprara* Sc Pastorelli, 2001; Leaper Sc Friedman, 
2007; Wcisgram* Bigler* Sc Libcn* 2010). Students’ general life goals come into the picture as 
well: Girls are more likely than boys to consider how their career choices might mesh with their 
desires to work with people (rather than objects) and to raise a family (Diekman, Brown, Johnston, 
Sc Clark, 2010; Eccles, 2009). 

Some gender differences are especially prevalent for particular age-groups. Table 4/1 identi¬ 
fies differences you're apt to see at various grade levels and offers relevant classroom strategies for 
accommodating these differences. 
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ORIGINS OF GENDER DIFFERENCES 

Obviously, heredity determines basic physical differences between males and females; some are 
present at birth, some emerge ar puberty. And because of Inherited differences in sex-related hor¬ 
mones—especially estrogen for girls and testosterone for boys—girls reach puberty earlier and 
boys eventually become caller and stronger. Hormones may account for certain nonphysical gen¬ 
der differences as well. The gender difference in physical aggression appears to be related to testos¬ 
terone levels (lippa, 2002; S. Moure Rosenthal, 2006). Hormones may also play a role in the 
small differences observed in visual—spatial and verbal abilities, possibly by affecting neurological 
development in different areas of the brain (Valla & Ceci, 2011; Yuoksimaa et ah* 2010). Hormones 
even seem to influence chi Id ten's preferences for male-stereo typical versus female-stereotypical 
behaviors (Auyeung et a]., 2009; Hines et aL, 2002). 

Yet environmental factors clearly play a role as well, often by interacting with and amplify¬ 
ing existing biology-based gender differences (Lippa, 2002; Nuccall, Casey, & Pezatis, 2005). 
Virtually every culture teaches children that some behaviors are more appropriate for males and 
others more appropriate for females, as the following exercise may show you. 

uu EXPERIENCING FIRSTHAND _ 

PICTURE THIS #2 

Form a picture in your mind of each of the following individuals. Make note of chcjirtf image chat 
comes to mind in each case: 


Secretary Scientist 

Bank president Fashion model 

Elementary school teacher Building contractor 


Which individuals did you picture as male, and which did you picture as female? 
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As young children become i increasingly aware of the typical charade eristics and beliaviorS ot 
boys, girls, men, and women, rliey grad ml] v pull rkeir knowledge together inm self-constructed 
understandings, or gender schema^ v of how multi and li-malcs arc differenr, These gender schema, 
in turn, become putt *A~ the it sense of self and guide them in their choices uiid behaviors. By the time 
children reach schwl age, much ot the pressure to act "appropriately" fot their gender comes from 
within rather than from others {Bern. IV^I; Ecdti, 2C)<>9; Ruble, Martin, A: Berenhaum, 2006). 

Because gender schemas a tl self-ronsErucced, their conEenrs varv rnnsiderablv from one in¬ 
dividual ro another £.T-ibcn & Bigler 2002), For example, in 4dolescence some girls incorporate 
inro rhcir "ttmalcschema unreal isric srandiirdi of beauty presented in popular media (films, 
fashion magazines. Internet sites, etc.). As girls compute themselves to these standards, they al¬ 
most invariably come up short, and their self-assessments of physical attractiveness decline. In an 
effort to achieve the super-chin bodies they believe co be ideal, chey may tall victim to eating dis¬ 
orders (Attic, Bmoks-Gunn, A: Petersen, 1990; Weirhold, Sjlbereisen, & Selim it r-Rudermund, 
2\m), Likewise* Si>mc recn ;ige hoys go i>ur of rhfir way n> met r self-const mcred macho sumdiirds 
of malt behavior by purring i>n a rough-guy acr ar school and bragging (pcrlmps ^curartly, hnr 
mote otteli not) about their matiy Sexual Conquests (Pollack^ 2006; K. M. Wi 1 1 i am S, 200 La.). 

Not all scudenK have rigid or unrealistic Stereotypes of what tlieir gender should be like, of 
course. In fare, as srudems get older, many become increusiugly flexible about whaE males and fe¬ 
males can and should do. Those wish more Hexihie gender schemas are more likely eo pursue COtm- 
rtTsrtreorypical inrertvs and carter j^Lrhs (I.ihcn ft Rigl-cr* 2 ( 102 ; C I- Murrm & Ruble, 2\)0i). 

MAKING APPROPRIATE ACCOMMODATIONS 
FOR GENDER DIFFERENCES 

Fk^pjre many Teachers' best iniejicions to Treat male and female STiidenis equitably, subile inequi¬ 
ties continue- Fi>r temple, teachers tend ro give more attention ic boys, partly because hoys rak 

r-. .-I- ■: ji.i--.! ... p:VM-i! r\::i\ : i i - J - 11 i ■ j ■: I ;■ . iT . 'I. : .■' Ik i- i: i \ : ! i- ■> - “ii i :-r: \*dl-; t ik pDii-.r 

and criticism alike—-tilan they give girls (Alturmatt et til , I99B; Eisenberg et al., 1996; Gay* 
2006; I laLpern ec al. ? 2E107; S. M. Jones & Dindia, 2004). Teachers al so cend to overestimate boys' 
abilities and undercsrjmaie girls' abilines iji some subject areas, such as math (American Fnejids 
of Tel Aviv University, 201 5.1- 

Thc Inrorbt Classroom feature "Promoting Gender F^uky 'offers several general sngg«rn>ns 
lor equitably fostering the Learning and development oi both SuseS. At the Same time,, gender differ¬ 
ences sometimes^ warrant differential treatment of girls and boys. For example, girls are likely to 
improve their visual—spatial ability if we give them frequent opportunities to engage in activities 
requiring visual-spatial thinking (B. M_ Casey ce al., 2008; Gallagher & Kaufman, 20L35). Girls plso 
are more likely eo benefit (mm computer software used during mathematics insErucEion when such 
programs include female characters and when those programs provide help options far users (A rroyo, 
Burleson, Tai, MuJdner, 8l Wwll, 201,3b Meanwhile, buys ate more likely to improve their literacy 
skills if we allow them to pursue typical "boy" interests {e.g., sports, adventure) while reading and 
writing {Newkirk., 2(1C)2). In recent years, some educators have advocated tor single-sex schools. 
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Although there may be some social benefits to such settings, however, math and science achievement 
Ho not appear to he affected hy attending a single-sex school (Pahlke, Hyde, & Mertz, 2013). 

We must also help students recognize that gender stereotypes are just that— xtereotypM '—■ 
and don’t necessarily limit what males and females can or should be. For example, we can: 

® Expose students to same-gender adults and peers who excel in domains commonly associ¬ 
ated w r ith the opposite gender. 

Talk about the importance of all academic subject areas for students’ future success. 

^ Explain the historical roots of stereotypes. For instance, explain that differing expectations 
for males and females arc a holdover from an era when many jobs outside the home required 
considerable strength (and thus were better suited for men) and jobs inside the home could 
easily be combined with breast-feeding (and thus were better suited for women). 

• Engage students in discussions about the adverse consequences of rigid gender roles—not¬ 
ing, for example, that adhering to such Riles limits people’s options and results in a lot of 
talent going to w T aste. (Bern, 1983, 1984; Evans-Winters ite. Ivie, 2009; Fennema, 1987’ 
Huguet & Regner, 2007; A. Kelly & Small, 1986; Pollack, 2006) 


Ed Lab Self-Check 4.2 

EdLr Application Exercise 4.3. In this interactive exercise you 
can practice identifying strategies for accommodating gender differ¬ 
ences in the classroom. 



Socioeconomic Differences 

The concept of encompasses a number of variables, including family 

income, parents' education levels, and parents' occupations. A family's socioeconomic status— 
whether high-SES, middle-SES, or low r -SES—gives us a sense of family members' standing in the 
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community: what type of neighborhood they live in* how much influence they have on political 
decision making, what educational opportunities are available to them, what resources they have 
available in their homes, and so on. 

Students' school performance is correlated with their socioeconomic status: Higher-SEK 
students tend to have higher academic achievement^ and lower-SES students tend to he ar greater 
risk for dropping out of school (J.-S. Lee & Bowen* 20U6; Sirin., 2005; Tucker-Drab* 2013). As 
students from lower-SES families move through the grade levels, they tend to fall further and 
further behind their higber-SES peers (American Psychological Association, 200; Parkas, 200 H; 
Jimerson, Egeland* & Ten, I^yy). lower-SES students often live in neighborhoods with fewer 
economic and educational resources, both. of which contribute ro lower achievement for these stu¬ 
dents (Dupe re, Levenrhal, Crosnoe, & Dion* 2010)- When researchers find achievement ciiflFer- 
etices among students from different ethnic groups, the differences, sn the students' socioeconomic 
status —wri their cultural differences—seem to be mostly ro blame (Byrnes, 2003; N. E. Hill, 
Bush, & Roosa, 2003; Murdock, 2000). 

Life certainly isn't perfect for students from high-SEK homes (Luthar, 2006; Lurhar & 
Lacendtesse, 2005). Some high-income parents have such high expectations for their children's 
achievement rliar the children suffer from significant anxiety and depression, Fn addition, some 
high-income parents have demanding jobs that keep them both physically and emotionally dis¬ 
tant from their children, thereby limiting the guidance and support they provide. But by and 
large its children who live in poverty* especially chronic poverty, who face the most significant 
obstacles ro academic success and personal well-being. 

EXPERIENCING FIRSTHAND _ 

HOMEWORK ON THE INTERNET 

Imagine that you are teaching fifrli grade in an elementary school thar has adopted a fully online 
mathematics program. Your school has adequate technology resources* and your students are able 
ro work on computers in school every day In addition* all of the homework assignments are com¬ 
pleted online. 

Candy, a student in your class* approaches you. and says "J don’t have Internet at home." She 
then adds, "I don't even have a computer; my family says we can’t afford one," 

What should you do? 

--- m 
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Unfortunately, this situation is not uncommon. As more schools are adopting curricula that are 
only provided online, access to the Internet is becoming essential. Nevertheless, students from 
low-SHS neighborhoods are less likely to have this access, For some families, the only alternative 
is to take their children to local libraries to do their homework, and use computers that are avail¬ 
able at those locations. Nevertheless, having to take a child to a library every night to do home¬ 
work may be very stressful, particularly for parents who also work full rime or do not have trans¬ 
portation. As teachers, we can provide students like Cindy with alternative resources. For example, 
we can print out the assignments for these students and send home paper copies. 

CHALLENGES ASSOCIATED WITH POVERTY 

Many, many children grow up in poverty, including more than 16 million children (22%) in the 
United States (TJ.S. Census Bureau, 2010). Some of these children live in inner-city neighbor¬ 
hoods, but others live in rural areas or in modest apartments in wealthy suburbs. Some come from 
families that can meet life's basic necessities (e,g. T food, warm clothing, adequate shelter) but have 
little money left over for luxuries. Many others live in extreme poverty; these students are the ones 
most at risk for academic failure and rhus most in need of our attention and support. 

Several factors tend to contribute to rhe generally lower school achievement of low-SES stu¬ 
dents. Students w r ho face only one or tw T o of these challenges often do quite well in school, but those 
who face many or all of them are at high risk for academic failure and other negative outcomes 
(Becker & Luthar, 2002; Gerard & Buehler, 2004; Grissmer, Williamson, Kirby, & Berends, 1 99SX 

Poor nutrition and health* Lower-income families have fewer financial resources to ensure 
that their children have adequate nutrition and health care. Poor nutrition in the early years 
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of life (including the 9 months before birch) can lead to impairments in children's attention, 
memory, and learning ability (Abond Sc Yousafzai, 2015; Noble, Tottenham, Sc Casey, 2005)- Poor 
nutrition seems to influence school achievement both directly—for example, by hampering early 
brain development—and indirectly-—for example, by leaving children listless and inattentive 
in class (Ashiabi & O’Neal, 2008; Sigman & Whaley, 1998). And inadequate health care means 
chat some conditions that interfere with school attendance and performance, such as asthma and 
hearing problems, go unaddressed (Berliner, 2005), 

Inadequate housing and frequent moves. Many poor children live in eight quarters, 
perhaps sharing one or two rooms with several other family members (Hawkins* 1997; Hernandez, 
Denton, Sl Macartney, 2008). Furthermore, children who move frequently from one rental 
apartment to another must often change schools as well. In the process they lose existing social 
support networks—both with teachers and with peers—and may miss lessons on fundamental 
academic skills (Croninger Sc Valli, 2009; Gmman, Karachi, Abbott, Catalano, ik Fleming, 2008; 
Hattie, 2009). 

Exposure to toxic substances. Especially when children live in poor, inner-city 
neighborhoods, their surroundings may expose them to excessive levels of environmental toxins 
that can seriously jeopardize their health and brain development (Hubbs-Tait* Nation., Krebs* 
Sc Bellinger, 2005; Koger, Schettler, & Weiss, 2005), For example, in old, badly maintained 
apartment buildings, children may be exposed to lead in the dust from deteriorating paint. Tn 
addition, the city water supply may contain pesticides or industrial waste, and the local air may be 
polluted by power plants and industrial incinerators. 

Unhealthy social environments. On average, low-SES neighborhoods and communities 
have higher frequencies of violence and vandalism, greater prevalence of alcoholism and drug 
abuse, and greater numbers of antisocial peers. Furthermore, there are fewer productive outlets 
for leisure time—libraries* recreation centers, sports leagues, and so on—and fewer positive adult 
role models. Such factors appear to be partly responsible for the lower academic achievement 
of students who live in poverty (Aikens Sc Barbarin, 2008; T. D. Cook, Herman, Phillips, Sc 
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Emotional stress. Students at all income levels experience stressful conditions at one time 
or another, but students from low-income families have more than rheir share. On average* low- 
SES homes are more chaotic and unpredictable than affluent ones. Children may wonder where 
their next meal is coming from or when the landlord might evict them for not paying rent. The 
preponderance of single-parent homes among low-SES families can come into play as well: A 
single parent may be too distracted by personal problems to offer much affection or consistent 
discipline. As a result of such factors, students from low-SES families show higher-than-average 
rates of depression and other emotional problems (Crosnoe & Cooper, 2010; G. W. Evans, 
Gonnella* Marcynyszyn, Gentile, 81 Salpekar, 2005; Foulds, Wells, & Mulder, 2014; Morales 
& Guerra, 2006; Parke cc ah, 2004). Sometimes, too, chronic stress adversely affects students' 
physical development, which in turn can hamper their cognitive development (G. W, Evans dt 
Schamberg, 2009). 

Not all children from low-income homes live in chronically stressful conditions, of course, 
and those whose families provide consistent support, guidance* and discipline generally enjoy 
good mental health (N. E. Hill et al., 2003; M. O. Wright & Mas ten, 2006). Nevertheless, we 
should continually be on the lookout for signs that certain students are experiencing unusual 
stress at home and then provide whatever support we can. In some instances effective support may 
involve nothing more than being a willing listener. In other cases we may want to consult with a 
school counselor, school psychologist, or social worker about possible support systems at school 
and resources in the local community. 

Gaps in background knowledge, Some students from low-SES families lack the basic 
knowledge and skills (e.g., knowledge of letters and numbers) on which successful school learning 
so often depends (Aikens & Batbarin* 2008; Brooks-Gunn, Linver, & Fauth* 2005; Siegler, 2008). 

Access to early educational opportunities that might foster such skills—books, computers* 
crips to zoos and museums* and so on—is always somewhat dependent on a family's financial 
resources. In addition, some parents have few basic academic skills chat they might share with 
their children. However* as always, we must be careful not to overgeneralize. Some low-income 
parents have considerable education (perhaps a college degree) and may be well equipped to read 
to their children and provide other enriching educational experiences (Goldenberg* 2001; Raikes 
et aL* 2006; Side!, 1996). 

Lower-quality schools* Unfortunately* the students who most need good schools are often 
least likely to have them. Schools in low-income neighborhoods and communities tend to receive 
less funding and, as a result, are often poorly equipped and maintained. Teacher turnover rates are 
high in these schools* and disciplinary tactics tend to be more harsh and less effective. Furthermore* 
some teachers at these schools have low expectations for students, offering a less-challenging 
curriculum, assigning less homework, and providing fewer opportunities to develop advanced 
thinking skills than do teachers in wealthier school districts (G. W, Evans, 2004; McLoyd* 1998; 
Pianta & Ham re, 2009; Raudenbush, 2009)- 

FOSTERING RESILIENCE 

Thanks in part to teachers like Miss A* many students of low-income families succeed in school 
despite exceptional hardships. Some arc r ent student who acquire characteristics and coping 
skills that help them rise above their adverse circumstances. As a group, resilient students have 
likable personalities, a positive sense of self, and ambitious goals, and they believe that success 
comes with hard work and a good education (S. Goldstein & Brooks, 2006; Schoon, 2006; Werner 
& Smith, 2001). 
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WORKING WITH HOMELESS STUDENTS 

Children of homeless families typically face far greater challenges than other students from low- 
income families. Many have chronic physical problems, limited social support networks, signifi¬ 
cant mental health issues, and inappropriate behaviors. Some may be reluctant to come to school 
because they lack bathing facilities and suitable clothing, and some may even be runaways. 
Others may have moved so frequently from one school to another that they have large gaps in 
their academic skills (Coe, Salamon, & Molnar, 1991; McLoyd, 199B; P. M. Miller, 2011; 
Polakow, 2007), 

Students at Risk 

Students at risk are those with a high probability of failing to acquire the minimum academic 
skills necessary for success in the adult world. Many students at risk drop out before high school 
graduation, and many others graduate without mastery of basic skills in reading or mathematics 
(e.g., Boling & Evans, 2008; Laird, Kienzl, DeBell, & Chapman, 2007; U.S. Department of 
Education, 2013). Some students are at risk for dropping out of school earlier than are others. 
Results of a national study of students who were in the ninth grade during the 2009 academic 
year indicated that 2 .1% of those students had dropped out of high school by the time they should 
have been in the 1 Ith grade. 

A common assumption is that the reasons for dropping out lie primarily in the students 
themselves (V, E. Lee & Burkam, 2003). But as we will see, school characteristics also play a sig¬ 
nificant role. 

Some schools have been referred to as “dropout factories" (American Psychological 
Association, 2012). These schools have extraordinarily high dropout rates, and many are in areas 
of high poverty. Data suggest that in the United States, there are about 2,000 high schools in 
which the ninth-grade class decreases by at lease 40% by the time those students should be high 
school seniors (Balfanz & Legters, 2004). 

CHARACTERISTICS OF STUDENTS AT RISK 

Students at risk come from all socioeconomic levels, but children of poor, single-parent families 
arc especially likely to leave school before high school graduation. Roys arc more likely than girls 
to drop out, and African Americans, Hispanics, and Native Americans are more likely than 
European American and Asian American students to drop out. Also, students in large cities and 
rural areas are more likely to drop out than students in the suburbs are; gradual!on rates in some 
big cities are less than 40% (C. Chapman, Laird, &. KewalRamani, 2010; Hardre & Reeve, 2003; 
L. S. Miller, 1995; National Research Council, 2004). 

Students at risk, especially those who eventually drop out, typically have some or all of the 
fti 11 o w i n g c h aracte ris tics: 

■ A history of academic failure. On average, students who drop out have poorer reading and 
study skills, achieve at lower levels, have less confidence in their academic ability, and are 
more likely to have repeated a grade than their classmates who graduate. Consistent pat¬ 
terns of low achievement are sometimes seen as early as third grade (Christie, Jolivette, 
ik Nelson, 2007; Fan & Walters, 2012; Hattie, 2009; Korhonen, Linnanmaki, Sl Aunio, 
2014; Suh, Suh, & Houston, 2007). 
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* Emotional and behavioral problems. Potential dropouts tend to have lower self-esteem than 
their more successful classmates. They're also more likely to exhibit serious behavioral prob¬ 
lems (e,g,, fighting, substance abuse) both in and out of school. Often their close friends 
ate low-achieving and, in some cases, antisocial peers (Battin-Pearson et ah, 2000; Gamier, 
Stein, & Jacobs, 1997; Jozefowicz, Arbreton, Eccles, Barber, & Cokrossi, 1994; Suh et ah, 
2007). 

* Lack of psychological attachment to school. Students at risk for academic failure arc less likely 
to identify with their school or to perceive themselves as being a vital part of the school 
community. For example, they engage in few extracurricular activities and are apt to express 
dissatisfaction with school in genetal (Christenson Sc Thu flow, 2004; Hymel, Comfort, 
Schonert-Reichl, & McDougall, 1996; Rumberger, 1995). 

* Increasing disengagement with school . Dropping out isn't necessarily an all-or-nothing event. 
Many high school dropouts show lesser forms of dropping out many years before they offi¬ 
cially leave school. Future dropouts are absent from school more frequently than their peers, 
even in the elementary grades. In addition, they’re more likely to have been suspended from 
school and to show a long-term pattern of dropping out, returning to school, and dropping 
out again (Christenson & Thurlow, 2004; Suh et ah, 2007). 

The characteristics just described certainly aren't surefire indicators of which students will drop 
out, however. For example, some dropouts come from two-parent, middle-income homes, and 
some are actively involved in school activities almost until die time they drop out (Hymel et ah, 
1996; Janosz, Le Blanc, Boulerice, Sc Tremblay, 2000). 

WHY STUDENTS DROP OUT 

Students drop out for a variety of reasons. Some have little family and peer encouragement and sup¬ 
port for school success. Others have extenuating life circumstances; perhaps they have medical prob¬ 
lems, take a job to help support the family, become depressed, or get pregnant. Many simply become 
dissatisfied with school: They find the school environment unwelcoming or dangerous, perceive the 
curriculum to be boring and personally irrelevant, become victims of teasing or bullying, are absent 
often, or doubt that they can pass the high-stakes achievement tests on which graduation depends 
(Balfanz, Herzog, & Mac lvcr, 2007; Brayboy & Searlc, 2007; Cornell, Gregory, Huang, Sc Fan, 2013; 
Hardre & Reeve, 2003; Hursh, 2007; Qmroga, Janosz, Bisset, & Morin, 2013). 

Sadly, teachet behaviots can enter into the picture as well. For example, a teacher might 
communicate low r expectations for students’ achievement either explicitly (e.g., by telling them 
that their chances of earning passing grades are slim) or implicitly (e.g., by brushing off their re¬ 
quests for assistance on assigned tasks). Students arc more likely to drop out when they perceive 
their teachers to be uninterested in helping them succeed (Becker & Luthar, 2002; Fartell, 1990; 
Suh et at, 2007). 

SUPPORTING STUDENTS AT RISK 

Because students who are at risk for academic failure arc a diverse group of individuals with a di¬ 
verse set of needs, there is no single strategy that can keep all of them in school until high school 
graduation (Christenson & Thurlow, 2004; Janos* et al., 2000). Nevertheless, effective school and 
classroom practices will go a long way in helping these students stay on the road to academic suc¬ 
cess and high school graduation. Following are several suggestions based on research findings. 
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Lecture Notes for Modules 9 & 10 

TEXTBOOK CHAPTER 5: INDIVIDUAL DIFFERENCES AND SPECIAL 

EDUCATIONAL NEEDS 

LEARNING OUTCOMES 

1 Describe various perspectives on the nature of intelligence, and identify several ways 
in which you can nurture intelligence in your own students. 

2 Explain how students' cognitive styles and dispositions might influence their 
classroom performance. 

3 Explain how you might adapt your instruction and classroom practices to the unique 
strengths and limitations of students with various disabilities. 

4 Explain how you might nurture the development of students who show exceptional 
gifts and talents. 
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CASE STUDY: TIM 

In elementary school, Tim earned reasonable grades despite poor reading 
comprehension skills. Although he often appeared to be in a daze during 
classroom activities, he was generally weL behaved. In middle school his 
grades began to decline, and teachers complained of his spaciness and 
tendency to daydream, He had trouble staying on task in class and was so 
disorganized that he seldom completed homework- When Tim reached 
high school, he seemed unable to cope with the independence his teachers 
expected of students, and so he failed several 9th- and IQth-grade classes. 

Now, as a 17-year-old 11th grader, Tim undergoes an in-depth 
psychological evaluation at a university diagnostic clinic. An intelligence test 
yields a score of 96, reflecting average ability, and measures of social and 
emotional adjustment are also within an average range. However, measures 
of attention consistently show this to be an area of weakness. Tim explains 
that he has trouble ignoring distractions and must find a very quiet place 
to do his schoolwork. Even then, he says, he often has to reread something 
several times to grasp its meaning, {Based on Hathaway, Dooling-Litfin, & 
Edwards, 2006, pp. 41 CM 12) 

* Tim's attention problems have obviously been interfering with his 
academic achievement. But if you look closely at the facts presented in the 
case, you might realize that Tim also has strengths on which teachers can 
build. What particular characteristics might be working in Tims favor? 

* As a teacher, how might you adapt your instructional strategies and 
classroom environment to accommodate f im's unique needs? 

- * - 

Case Study Analysis 
Tim 

As a teacher, what strategies might you use to accommodate Tim’s unique needs? 

Useful strategies include: helping the student locate a quiet place to read and study; teaching 
organizational skills; breaking complex tasks into several shorter, simpler ones. 

Additional question 

Consider five general categories of special needs: specific cognitive and academic deficits, 
social and behavioral problems, general delays in cognitive and social functioning, physical 
and sensory challenges, and advanced cognitive development. In which of these categories 
does Tim fall? Can you guess the specific diagnosis that the clinic reached? 
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Tim’s difficulty is primarily a cognitive one. He has good social skills and 
appropriate classroom behaviors. Therefore, he would fall in the first category of specific 
cognitive and academic deficits. The clinic diagnosis was attention-deficit hyperactivity 
disorder and specifically “ADHD, Predominantly Inattentive 
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The clinic evaluation team eventually concludes that Tim has attention-deficit hyperactivity 
disorder, or ADHD. (Like Tim, some students identified as having ADHD exhibit attention 
problems uirfmti hyperactivity.) The team suspects that a learning disability might be at the 
root of the problem! hut doesn't have sufficiently precise diagnostic techniques to determine 
this with certainty. On the plus side, Tim is certainly motivated to do well in school; lies 
well behaved in class, seeks out quiet places to study, and may read something several times 
in an effort to make sense of it. With appropriately modi lied instruction and settings—for 
example, teaching Tim basic organizational skills, breaking a single complex task into sev¬ 
eral shorter and simpler ones, and giving him a quiet place to read and study—Tim can 
more readily stay on task and complete assignments (Barkley, 2006; Meltzer, 2007). 

Teachers have many diverse responsibilities, and meeting the needs of students like 
Tim may make prospective teachers fee! somewhat anxious. As we will see, students show 
significant in cognitive abilities, personalities, physical skills, and 

so on. In this chapter well look at individual differences in intelligence^ cognitive styles, 
and dispositions. Well then consider students with special needs —students who, iike Tim, 
arc different enough from their peers that they require specially adapted curriculum ma¬ 
terials, instructional practices, or both. As we go along, well find that the most effective 
instruction tends to be —instruction that is tailored to align 

with each student's current knowledge, skills, and needs. 

Intelligence 

Jt is common for teachers, parents, and others to be involved in conversations about Stu¬ 
dents’ intelligence, and many of us use that term often. However., there are a variety of 
ways to talk about intelligence. As teachers, we need to be aware that this is a complex 
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topic. As we will discuss, measures of intelligence can be very useful, but over interpretation of 
these scores can sometimes be harmful to our students. Theorists define and conceptual lie intelli¬ 
gence in a variety of ways, but most agree that it has several distinctive qualities; 

• It is adaptive It can be used flexibly to respond to a variety of situations and problems. 

• Tc is related to learning ability: People who are intelligent in particular domains learn new 
information and skills in those domains more quickly and easily than people who are less 
intelligent in those domains. 

• Tc involves the use ofprior knowledge to analyse and understand new situations effectively, 

• It involves the complex interaction and coordination of many different mental processes, 

• It is culture specific. What is considered to be intelligent behavior in one culture isn't necessar¬ 
ily intelligent behavior in another culture. (Dai, 2010; Laboratory of Comparative Human 
Cognition, 1982; J. Li, 2004; Neisser et al., 199fi; Saklofske, van de Yijver, Oakland, 
Mpofu, ■& Suzuki, 201 5; Sternberg, 1997, 2004, 2007; Sternberg & Detterman, 1986) 

With these qualities in mind, wc offer an intentionally broad definition of : the ability 

to apply prior knowledge and experiences flexibly to accomplish challenging new tasks. 

For most theorists intelligence is somewhat different from what a person has actually 
learned (e.g.* as reflected in school achievement). At the same time, intelligent thinking and be¬ 
havior depend on prior learning. Intelligence, then* isn't necessarily a permanent, unchanging 
characteristic; it can be modified through experience and learning, 

THEORETICAL PERSPECTIVES OF INTELLIGENCE 

Some psychologists have suggested that intelligence is a single, general ability that people have to 
varying degrees and apply in a wide range of activities. Others have disagreed, citing evidence 
that people can be more or less intelligent on different kinds of tasks, at different points in devel¬ 
opment, and in different contexts. The theories of intelligence we examine in this section reflect 
these diverse perspectives on the nature of intelligence. 
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SPEARMAN'S CONCEPT OF g 

Imagine chat you give a large group of students a wide variety of tests—some measuring verbal 
skills, others measuring visual-spatial thinking, still others measuring mathematical problem 
solving, and so on. Chances are that the test scores would all correlate with one another to some 
degree: Students who score high on one test would rend to score high on the orher tests as well. 
The correlations would be strong among tests of very similar abilities; chose among tests of dis¬ 
tinctly different abilities would be weaker. For example, a student who scored very high on a vo¬ 
cabulary test would probably score high on ocher measures of verbal ability but might have only 
modest success in solving math problems (McGrew, Flanagan, Zeith, ik Vanderwood, 1997; 
Neisser et ah, 199b; Spearman, 1904). 

Charles Spearman (1904, 1927) drew on such findings to propose that intelligence com¬ 
prises both (1) a single, pervasive reasoning ability (a general factor) chat is used across the board 
and (2) a number of more specific abilities, such as problem-solving ability and abstract reasoning 
{specificfoehns). The general factor and any relevant specific factors work together during the execu¬ 
tion of particular tasks. 

Many contemporary psychologists believe that sufficient evidence supports Spearmans con¬ 
cept of a general factor in intelligence—often known simply as Spearman’s < . Underlying it, they 
suspect, may he a general ability to process information quickly and efficiently (Bornstein et ah, 
2006; Coyle, Pillow, Snyder, ik Kochunov, 2011; Haler, 2003X A general ability to control and 
direct one's chinking may also be involved (Cornoldi, 2010; II. L. Swanson, 2008). 

CATTELLS FLUID AND CRYSTALLIZED INTELLIGENCES 

Several decades afrer Spearmans groundbreaking work, Raymond Cattell (1963, 19&7) found evi¬ 
dence for two distinctly different components of general intelligence (g). First, people differ in 
„ their ability to acquire knowledge quickly, use abstract reasoning abilities, and 
adapt to new situations effectively. Second, they differ in s, the knowledge 

and skills they've accumulated from their experiences, schooling, and culture. Fluid intelligence 

is more important for new, unfamiliar tasks, especially those that require rapid decision making 
and involve nonverbal content. Crystallized intelligence is more important for familiar tasks, es¬ 
pecially those that depend heavily on language and prior knowledge. Cattell suggested chat fluid 
intelligence is largely the result of inherited biological factors, whereas crystallized intelligence 
depends on both fluid intelligence and experience and thus is influenced by both heredity and 
environment. 


m EXPERIENCING FIRSTHAND _ 

CRYSTALLIZED AND FLUID INTELLIGENCE 

Consider the following two questions (Roberts & Lipnevich, 2012): 

L What is the next number in this sequence: 12 14 16 18? 

2+ What is the meaning of the word peripatetic* 


One of these questions assesses fluid intelligence, whereas the other assesses crystallized intelli¬ 
gence. Can you tell which is which? Question 1 assesses fluid intelligence; a student has to reason 
abstractly to figure out the next number in the sequence; in contrast, question 2 represents crys¬ 
tallized intelligence, because knowledge of the meaning of the word peripatetic is something that a 
student would have learned—the answer could not be determined through any form of reason¬ 
ing. 1 Both of these types of intelligence are important and valuable, but as you can see, they are 
also quite different. 


Islamic Online University © 







Psychology of Education 201 


CATTELL-HORN-CARROLL THEORY OF COGNITIVE ABILITIES 

Some Theorists have built on Cattell'sdistinction to suggest that intelligence may have three layers, 
or strata (Ackerman & Lohman, 2006; Carroll, 1993* 2003; D. P- Flanagan & Ortiz, 2001; Horn, 
2008), In this C attell-Horn-Carroll theory of cognitm abilities, the cop sera cum is general intelli¬ 
gence, or g. Underlying it in the middle stratum are 9 or 10 more specific abilities (including 
crystallized and fluid intelligence)—processing speed, general reasoning ability, general world 
knowledge, ability to process visual input, and so on—thar encompass fluid and/or crystallized in¬ 
telligence to varying degrees. And underlying these abilities in the bottom stra¬ 
tum are more than 70 very specific abilities, such as reading speed, mechanical 
knowledge, and number and richness of associations in memory. The Catcell” 

Horn-Car roll theory is the most researched and most widely accepted theory of 
intelligence among Individuals who work w r ith school-aged children and adoles¬ 
cents, and many of the IQ assessments currently in use are based on this theory 
(Kyllonen, 2015), The Cartel 1-Horn—Carroll theory is too complex to describe in 
detail here, but you should be aware that psychologists are increasingly finding it 
useful in predicting and understanding students' achievement in various content 
domains (e.g., J. J. Evans, Floyd, McGrew, ik Leforgee, 2001; Phelps, McGrew, 

Knopik, & Ford, 2005; B. E, Proctor, Floyd, & Shaver, 2005; Proctor, 2012), 

GARDNER'S MULTIPLE INTELLIGENCES 

Howard Gardner (1983, 1999, 2011; Gardner & Hatch, 1990) suggests that 
people have at least eight distinctly different abilities, or multiple intelligences, 
that are relatively independent of one another (see Table 5-1). In his view there 
may also be a ninth (existential) intelligence dedicated to philosophical and 
spiritual issues (e.g,, Who are we? Why do we die?). However, because evidence 
for it is weaker than that for the other intelligences (Gardner, 1999, 2Q00a> 

2003), we have omitted it from the table. 

Gardner presents some evidence to support the existence of these dis¬ 
tinctly different intelligences. For instance, he describes people who are quite 
skilled in one area, perhaps in composing music, yet have seemingly average 


TABLE 5,1 * Gardner's Multiple Intelligences 

TYPE OF INTELLIGENCE 

EXAMPLES OF RELEVANT BEHAVIORS 

Linguistic intelligence: 

Ability to use language effectively 

* Making persuasive arguments 

* Writing poetry or contributing to a blog 

* Noticing subtle nuances in meanings of words 

Log lea l-math e m a t i cal i n te 11 ige n ce : 

Ability to reason logically, especially in mathematics and science 

* Solving mathematical problems quickly 

* Generating mathematical proofs 

* Formulating and testing hypotheses about observed phenomena 3 

Spatial intelligence: 

Ability to notice details of what one sees and to imagine and 
manipulate visual objects in one's mind 

* Creating mental images 

* Manipulating mental images 

* Drawing a visua l likeness of an object 

* Seeing subtle differences among visually similar objects 

Musical intelligence: 

Ability to create, comprehend, and appreciate music 

* Playing a musical instrument 

* Composing a musical work 

* Identifying the underlying structure of music 

Bodily-kinesthetic intelligence: 

Ability to use one's body skillfully 

* Dancing 

* Playing basketball 

* Performing pantomime 

Interpersonal intelligence: 

Ability to notice subtle aspects of other people's behaviors 

* Reading other people's moods 

* Detecting other people's underlying intentions and desires 

* Using knowledge of others to influence their thoughts and behaviors 

Intrapersonal intelligence: 

Awareness of one's own feelings, motives, and desires 

* Identifying the motives guiding one's own behavior 

* Using self-knowledge to relate more effectively with others 

Naturalist intelligence 

Ability to recognize patterns in nature and differences among 
various life-forms and natural objects 

* Identifying members of particular plant or animal species 

* Classifying natural forms (e.g., rocks, types of mountains) 

* Applying one's knowledge of nature in such activities as farming, 
landscaping, or animal training 


,!, This ■e^mple may remind you of Piaget^ theory of cognitive development Many of the stage-specif c character sties that Piaget described reflect iogical^mattiemabcal intelligence. 
Sgwces: Gardner, 1983, 1999. 



Keep in mind that different 

O students are likely to be in¬ 
telligent in different ways. 
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abilities in ocher areas. He also points out chat people who suffer brain damage sometimes lose 
abilities that are restricted primarily to one intelligence. One person might show deficits primar¬ 
ily in language, whereas another might have difficulty with casks chat require spatial reasoning. 

Among psychologists, reviews of Gardners theory are mixed (Roberts & Lipnevich, 2012). 
Some theorists don’t believe that Gardner’s evidence is sufficiently compelling to support the no¬ 
tion of eight or nine distinctly different abilities (N, Brody, 1992; Como et ah, 2002; Sternberg, 
2003; Waterhouse, 2006). Others agree that people may have a variety of relatively independent 
abilities but argue for different distinctions than those Gardner makes (e.g., note the second- 
stratum abilities in the Cat tell—Horn—Carroll theory just described). Still others reject the idea 
that abilities in certain domains, such as in music or bodily movement, are really “intelligences” 
per se (Bracken, McCall urn, & Shaughnessy, 1999; Sattler, 2001). 

Despite researchers' lukewarm reception of Gardner s theory, many educators have whole¬ 
heartedly embraced it because of its optimistic view of human potential. Gardners perspective 
encourages us to use many different teaching methods so that we can capitalize on students 1 di¬ 
verse talents to help them learn and understand classroom subject matter (L, Campbell, Campbell, 
& Dickinson, 1998; Gardner, 2000b; Kornhaber, Fierros, & Veencma, 2004), 

Whether or not human beings have eight or more distinctly different intelligences, they cer¬ 
tainly benefit when they're encouraged to think about a particular topic in two or more distinctly 
different w T ays—perhaps using both words and mental images £R. E. Mayer, 201 lb; Moreno^ 2006). 
We won't always want to teach to students' strengths, however. We must also give students tasks 
that encourage them to address and thereby strengthen their areas of weakness (Sternberg, 2002), 

STERNBERG'S THEORY OF SUCCESSFUL INTELLIGENCE 

Robert Sternberg (e.g., 1998, 2004* 2012; Sternberg et al., 20(H)) has speculated that people may 
he more or less intelligent in three different domains. His Triarehic Theory of Intelligence (also 
sometimes referred to as the Theory of Successful Intelligence) focuses on how our skills and abilities 
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in these domains help us to achieve our short-term and long-term goals. Analytical intelligence 
involves making sense of, analyzing, contrasting, and evaluating the kinds of information and 
problems often seen in academic settings and on intelligence tests. Creative intelligence involves 
imagination, invention, and synthesis of ideas within the context of new r situations. Practical intel¬ 
ligence involves applying knowledge and skills effectively to manage and respond to everyday prob¬ 
lems and social situations, Sternberg has argued chat traditional views of intelligence have focused 
too narrowly on academic success, and have neglected the role of intelligence in our everyday lives. 
In addition, Sternberg proposes that intelligent behavior involves an interplay of three fac¬ 
tors, all of which vary from one occasion to the nexr (Srernberg, 1985, 1997, 2003): 

• The environmental context in which the behavior occurs. Different behaviors may be more or less 
adaptive and effective in different cultures. For example, learning to read is an adaptive 
response in industrialized societies yet largely irrelevant to certain other cultures. 

• The relevance of prior experiences to a particular task . Prior experiences can enhance intelligence 
in either of two ways. In some cases extensive practice with a particular kind of task enables 
students to perform that task with increasing speed and efficiency—that is, with greater 
aui&matidty. For example, as children gee more practice multiplying double-digit num¬ 
bers (e.g., 32 x 55), their speed and efficiency at solving such problems increases. In other 
instances, students are able to dtaw on what they ve learned in previous situations to help 
them w ith new tasks. For example, students may apply algebraic principles learned in math 
classes to problems in physical science, 

• The cognitive processes required by the task. Numerous cognitive processes are involved in in¬ 
telligent behavior:; separating important information from irrelevant details, identifying 
possible problem-solving strategies^ seeing relationships among seemingly different ideas, 
and so on. Different cognitive processes may be more or less important in different contexts, 
and an individual may behave more or less intelligently depending on the specific cognitive 
processes needed at the time. 
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There is some evidence that the three components of the theory of successful intelligence 
can be measured, and that assessments in these domains are related to important educational out¬ 
comes (Sternberg, 2010; Sternberg er aL, 2014). In addition, recent research from the Held of 
neuroscience suggests that similar processes are involved in creative and intellectual thinking 
(Silvia, 2015; Sternberg, 2003). However, empirical research supporting these three components 
is limited at this time (Roberts & Lipnevich, 2012). Nevertheless, the theory reminds us that 
students' ability to behave intelligently may vary considerably depending on the cultural context, 
previously learned knowledge and skills, and the cognitive processes that a task involves. 

DEVELOPMENTAL VIEWS OF INTELLIGENCE 

Theories of cognitive development portray children as becoming increasingly intelligent over 
time; for example, with age and experience children gain greater proficiency in abstract thinking 
(Jean Piagets theory) and effective use of complex cultural tools (Lev Vygotsky's theory). Yet with 
the possible exception of Sternbergs criarchic theory—which points out the importance of prior 
experiences—the perspectives of intelligence described so far don't really consider how intelli¬ 
gence might take different forms at different points in development (Dai, 2010). 

Some psychologists working in the area of gifredness suggest that not only is intelligence 
somewhat specific to particular domains but also that its basic nature changes wfith age and expe¬ 
rience. From this perspective, the developmental course of exceptional abilities and talents is as 
follows; 

1* Initially (typically in childhood), people show? exceptional potential in a certain domain, 
perhaps in reading, math, or music. 

2. With appropriate instruction, guidance, and practice opportunities, people show excep¬ 
tional achievement in the domain, 

3. If people continue to pursue the domain and practice domain-specific tasks over a lengthy 
time period (typically into adulthood), they may eventually gain considerable expertise 
and eminence, to the point chat their accomplishments are widely recognized (Dai, 2010; 
Subomik, Olszewski-Kubilius, ik Worrell, 201 1). 
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In addition* increases in more general cognitive abilities are related to experiences such as school 
attendance, work experiences, and other life events (Kyllonen, 201 5). Here, then, we see a very 
dynamic view of intelligence: Although its roots may be in certain natural endowments, over the 
long run intelligence requires both environmental nurturance and personal perseverance (Dai, 
2010; Subotnik et ah, 2011) 

DISTRIBUTED INTELLIGENCE 

Many psychologists are beginning to realize that not only does a supportive environmental con¬ 
text enhance peoples intelligence over time, but in fact it can facilirate intelligent behavior in 
the here and now. People are far more likely to think and behave intelligently when they have 
assistance from their physical, cultural* and social environments—an idea that is sometimes 
called buted intelligent (e.g., Hutchins, 1995; Pea, 1993; Perkins, 1995), People can 
"distribute” a challenging task—that is, they can pass some of the cognitive butden onto some¬ 
thing or someone else—in at least three ways. First, they can use physical objects, especially 
technology (e.g^ tablets, calculators, computers), to handle and manipulate large amounts of 
information. In particular, having a smartphone available virtually at any time and in any place 
affords students the opportunity to access information and various tools. Second, they can repre¬ 
sent and chink about the situations they encounter by using their culture's various symbolic 
systems—words, charts, diagrams, and so on—and other cognitive tools. And third, they can 
work with other people to explore ideas and solve problems—as we’ve often heard, two heads are 
(usually) better than one. In fact, when students work together on complex, challenging tasks 
and problems* they teach one another strategies and ways of thinking that can help each of them 
think even more intelligently on future occasions (Kuhn, 2001b; Palinesar & Herrenkohl, 1999; 
Slavin, 2011). 

Prom a distributed-intelligence perspective, then, intelligence is a highly variable, context- 
specific ability that increases when appropriate environmental supports are available, Ir certainly 
isn’t an immutable trait that learners 'carry around” with them, nor is it something that can be 
easily measured and then summarized with one or more test scores. However* psychologists com¬ 
ing from other theoretical perspectives often do try to measure intelligence, as we'll see now, 
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IQ SCORES AND SCHOOL ACHIEVEMENT 

Studies repeatedly show that performance on intelligence tests is correlated with school achieve¬ 
ment. On average, children with higher IQ scores earn higher course grades, do better on stan¬ 
dardized achievement tests, and complete more years of education (W. Brody, 1997; Duckworth, 
Quinn, & Tsukayama, 2012; Sattlcr, 2001). Data suggest that these tests arc predictive of success 
in higher education as well (Kuncel 6c Hewlett, 2007). 

It’s important to keep three points in mind about this IQ-achievement relationship. First, 
intelligence doesn't necessarily cause achievement; it is simply correlated with it. Even though 
students with high IQs typically perform well in school, we cannot conclusively say that their 
high achievement is actually the result of their intelligence. Intelligence probably does play an 
important role in school achievement, but so, too, do many other factors—motivation, quality of 
instruction, family and neighborhood resources, peer-group expectations, and so on r Second, the 
relationship between IQ scores and achievement is an imperfect one, with many exceptions to the 
rule. For a variety of reasons, some students with high IQ scores don't perform well in the class¬ 
room, and others achieve at higher levels than we would predict from their IQ scores alone. For 
example, recent research suggests that the relation between intelligence and achievement is af¬ 
fected by sleep—when students do not get enough sleep on any given night, intelligence and 
achievement aren’t as closely correlated as they might otherwise he (Erath, Tu, Buck halt, & El- 
Sheikh, 2015). Third and most important, we must remember that an IQ score simply reflects a 

NATURE AND NURTURE IN THE 

DEVELOPMENT OF INTELLIGENCE 

Research tells us that heredity probably plays some role in intelligence. For instance, identical 
twins tend to have more similar IQ scores chan nonidentical (fraternal) twins do, even when the 
twins are adopted at birth by different parents and grow up in different homes. This is mf to say, 
however, that children inherit a single IQ gene that determines their intellectual ability Rather, 
they probably inherit a variety of characteristics that in one way or another affect particular cogni¬ 
tive abilities and talents (O. S P. Davis, Haworth, & Plomin, 2009; Horn, 2008; Kan, Wi cherts, 
Dolan, & van der Maas, 2013; Kovas & Plomin, 2007). 

Environmental factors influence intelligence as well, sometimes for the better and some¬ 
times for the worse. Poor nutrition in the early years of development (including the 9 months 
before birth) leads to lower IQ scores, as does a mother s excessive use of alcohol during pregnancy 
(Neisser er aL, 199b; Ricciuti, 1993; Sigman & Whaley, 1998). Moving a child from a neglectful, 
impoverished home environment ro a more nurturing, stimulating one (e g., through adoption) 
can result in IQ gains of 15 points or more (Beckett et aL, 2006; Capron 6c Duyme, 1989; van 
IJzendoorn 6c Jufffcr, 2005). Effective, too, are long-term intervention programs designed to help 
children acquire basic cognitive and academic skills (e.g., F. A. Campbell 6c Burchinal, 2008; 
Kagit^iba^q 2007). Even simply going to school has a positive effect on IQ scores (Ceci, 2003; 
Ramey, 1992);, and attending an academically rigorous school may be particularly related to gains 
in intelligence,, even during adolescence (Becker, Ludtke, Trautwein, Roller,, Sc Baumerc, 2012). 
Furthermore, worldwide, there has been a slow hue steady increase in people's performance on 
intelligence tests—a trend chat is probably due to better nutrition, smaller family sizes, better 
schooling, increasing cognitive stimulation (through increased access to technology, reading ma¬ 
terials, etc.), and orher improvements in peoples environments (Flynn, 2007; E. Hunt, 2008; 
Neisser, 1998). 
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CULTURAL AND ETHNIC DIVERSITY IN INTELLIGENCE 

Historically* some ethnic groups in the Uni net] Srare& have, on average, performed better rhan other 
ethnic groups on intelligence tests. Most experts agree that sudi group differences in IQ scores art 
probably due to di Here nets in environment and, more specifically to economic circumstances that 
affect the quality of prenatal and post natal nutrition, availability of stimulating books and toys, 
access to educational opportunities, and so on (Bronks-Gunn, Klebanov* & Duncan* I 996; Byrnes, 
2003; McLoyd p 1998). Furthermore, various groups have become increasingly iimiar in average 
IQ score in recent years—a trend that can be attributed only to more equitable environmental 
conditions fDickens & Flynn, 2U06; Neisser et aJ.„ 1996). 

Yet its important to note that different cultural groups have somewhat different views 
about what intelligence is and may therefore nurture somewhat different abilities in their children 
(Saklofske trn aL, 2015). Many people of European descent think of intelligence primarily as an 
ability char influences children's academic achieve men r and adults' professional success- In con - 
erase, people in many African, Asian t Hispanic* and Native American cultures think of intelli¬ 
gence as involving social as well as academic skills —maintaining harmonious interpersonal rela¬ 
tional! i ps, wt) rk i ng c fleet ivcl y toge th lt to accom p I i s h chal 1 eng i ng tasks, and so o n (G teen fleld ct 
al., 2006; J. Li & Fischer, 2004; Scemberg, 2004* 2007). In Buddhist and Cnnfucian societies in 
ehf Far Ease (e.g., China, Taiwan)* inrelligence also involves acquiring srrong moral values and 
making meaningful contributions m society CJ. Li, 2004; Srernberg* 2003). 

Cultural groups differ, too h in rher behaviors that they believe reflect intelligence. For ex¬ 
ample, many traditional measures of intelligence take speed into account on certain test items: 
Children score higher if they respond quickly as well as correctly, Yet people in some cultures tend 
to value thoroughness over sjieed and may be skeptical when rasks are completed very quickly 
(Sternberg, 2007), As another example, many people in mainstream Wesrern culture interpret 
strong verbal skills as a sign of inrelligence* but for many Japanese ant! many lnub people of 
northern Quebec, talking a lot indicates immaturity or low inrelligence (Crago, 1988, Minarm & 
McCabe, 1996; Sternberg, 2003). One Inuir teacher had this concern about a boy whose language 
was quite advanced for his age-group: 

Do you think he might have a learning problem J Stsmeof these chi Idre n who don't have such hit;h 

intelligence have c rouble stopping them selves. They don’t know when to scop talking. (Crago. 

1988, p. 219) 

As teachers* then, we must be careful nor to assume chat our own views of intelligence are shared 
by the students and families of cultures very different from out own, 


Islamic Online University © 






Psychology of Education 201 


Cognitive Styles and Dispositions 

StLLtlc'nwith tilt sam ti general level of intelligence often approach classroom tasks and rlii 11 k 
abuur classroom topics differently- Sumc of these individual differences reflect jnitive sty es, 
over which students dock necessarily have much conscious control. Others re fleer dispqsltaons, 
which students voluntarily and intentionally bring to bear on their efforts to master sc hw I subject 
matter. Don't agonize over thu distinction between thu two concepts, because their meanings 
overlap considerably. Both involve not only Specific cognitive tendencies but also personality char- 
acierisiicE (Fumliam, 2(1 ] 2" Mcs&ick, lyy^b; Zliang Sc Sternberg, 2l)ChS). Disposition^ aJso have a 
mor-ivirionjjl compontnr—^n 1-tfwW-ro-do-ir-rhis-WjLy quality (Kuhn, 2t>01 *■ Perking & 

Rirchhan; 2004; Stsmovich h 1999). 

DO STUDENTS HAVE DISTINCT LEARNING STYLES? 

Over the past few decades, psychologists and educators, have examined a wide varierv of cognitive 
styles, sometimes instead using ilie term {t'jrwti i- Ynu pmbably have heard ot'educaiors dis¬ 

cussing student k as perhaps being ^visual learners" or "auditory learners/' Tlie notion behind 
I earning grylts >5 rhar if teachers adjust instruction to mccr the favored kerning sryks of individ¬ 
ual students, then learning; will be enhanced. Thus, il a "visual learner"' is provided with usLta 
visual materials when learning about a new topic, that student's learning will be improved. 

Despite die popularity of this idea among educators, there is virtually no evidence that 
adapting jure rues inn eo students' learning style* has any effect no their actual learning (Curry, 

I 'JW; R E. Mayer & Mas&a t 2003L Nieco & Bode, 2008; Rogowsky, Calhoun, & Tsdl&k 201 5; 
Rohcr is Pashlcr* 201 2; Snider, I \W). Many of rhe sryks thsir have been identified and assessment 
inSLrumenLS that have buun developed don't hold up uliduf the scrutiny of researchers {Cassidy, 
2004; Krarzig Sc Arburhnott, 2006; Messick, 1994b). Learning "styles” are basically just prefer¬ 
ences' some students may i ndicate that they prefer to learn through listening, whereas others may 
indicate iliar iliey prefer to learn visually.. Nevertheless these preferences are just that—prefer¬ 
ences. ft is not the case rim students with cute preferred style cannot learn pjsr os well when infor¬ 
mation is presented il! other ways. 

In fact, adapting instruction to students' preferred learning styles* or even telling students 
that they may have a learning style, may prove co be detrimental to learning. Consider the follow¬ 
ing example: 

Harper is a sixth grader who does very well m school. On her mid-year report card, Harper's sci¬ 
ence teacher noted, "Harper docs a great |ob in class; I jusr wish thai she would participate more 
Ln our discussions." When Harper's parents asked her why she did nor participate more m class, 
she responded tbm "(he guidance counselor fame in and gave its a rest on opr learning styles, she 
told the (hutt fill a viiual learner. Since I stilt -i viyu-il Iumttktj. T Huii't really need to lalk nj leum; I 
jmi waMh." 


Why is this situation troubling? First* as wc noted before, assessments of learning styles are gener¬ 
ally not scientifically verified (and these "styles" are really just preferences). Second, and more 
disturbing. Harper has interpreted rhe information about being a visual learner as suggesting that 
she perhaps is weak in other areas, and thus does not need to learn with other modaliries. It 
Harper is a quier student, then we might recommend greater verbal interaction so that she can 
further develop her verbal skills; however* her naive interpretation of the information about her 
visual learning style may actually cause her to talk even less! 
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ANALYTIC AND HOLISTIC THINKING 

One dimension of cognitive style worthy (if our attention, however* is a distinction between ana¬ 
lytic and holistic chinking. In jtialyUi thinking, learners tend to break new stimuli and tasks into 
their component parts and to see these parts somewhat independently of their context. Jn hfJink 
thinking, learners rend to perceive situations as integrated, indivisible wholes that are closely tied 
to their context. Researchers have found cultural differences here; People from mainstream 
Western culture tend do be analytic thinkers, whereas people from East Asian cultures think more 
holistically (Park & Huang, 20 10; Varnum, Orossmann, Kitayama,^ Nlsbett, 2010). In general, 
logical and scientific reasoning requires analytic thinking, bur holistic thinking can help learners 
identify associations and relationships among seemingly very different phenomena. For example, 
holistically minded Chinese scientists identified the underlying cause of the ocean's titles—rhe 
moons gravitational pull on any large body of water—many centuries before more narrowly fo¬ 
cused, carch.-centered European scientists did (Nisbctt, 2009). 

In contrast to the mixed research findings regarding cognitive styles and learning styles, 
research on dispositions has yielded more consistent and fruitful results. Some kinds of disposi¬ 
tions nice clearly beneficial for classroom learning: 

* StWHldriott stvhittg: Eagerly interacting with ones physical and soda! environment in order 
to gain new ex]>erienees and information 

* Nitedfir cognition: Regularly seeking and engaging in challenging cognitive casks 

■ Critical thinking: Consistently evaluating information or argument in terms of their accu¬ 
racy, credibility, and worth, rather than accepting rhem at face value 

* Opt^-mndeJm it: Flexibly considering alternative perspectives and mulriple sources of evi¬ 
dence, and suspending judgment for a rime rather than leaping to immediare conclusions 
(Cacioppo, Petty Feinsrein* & Jarvis, 1996; DeBacker & Crowson* 2008, 2009; Furnham* 
2012; Halpern, 2008; Kang tt al., 2009; Raine, Reynolds,, & Venables, 2002; Southerland 
& Sinatra, 2003; Stanovich, 1 999; West* Toplak, tk Stanovich, 2008) 

Such dispositions are often positively correlated with students' learning arid achievement, 
and many theorists have suggested that they play a causal role in what at id how much students 
learn. In fact, dispositions sometimes overrule intelligence in their influence on long-term achieve¬ 
ment (Dai tk Sternberg, 2004; Kuhn ik Franklin, 2006; Perkins tk REichharr, 2004). For instance, 
children who eagerly seek our physical and social stimulation as preschoolers later become better 
readers and earn better grades in school (Raine ee al., 2002). Students with a high need for 
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c^L’mrjim I earn mure from wtiai illuy read j.nd axt 
more likely res base a?nelusions on sound evidence and 
Iugii.iiI reasoning (Gidoppo er al-, 1996; Hui, 2002; P. 

K, Murphy & Mason h 2006 ). And students who critr- 
talty evaluate new evidence and ope It-m i tided I y Useli] 
m diverse pe-rapeonves shejw mure advanced reasonin^ 
capahilLEJL^ and art mo re Ukelv 10 revjse- ilicir beliefs 
in the tact of concradiccory informs* ion (DeBacker & 

C row sun, 2009! G. M bii t hews, Zc i diletf, ik R obe rt s, 

2006; Southerland & Sinaitaj 2003) 

Researchers haven't yet svs re mar i tally ad¬ 
dressed the origins id varmuK djsposiEions. Perliaps 
inherited Eernpenamenral differences (u.g.,. in SEimu- 

Iamm seeking) are involved {Paint er at. 5 2002). 

Bcliefe siboiic the underlying Mature ol knowledge— 
lor instance, che belief chat knowledge is fixed and 
unchanging, oil rhe one liand ? or dynamic and con¬ 
tinually evolving, on che ocher—may also plav a role 

<P M King & r Kitchener 2002 ; Kuhn, 200 ]h; 

Mason, 2003). And iilrrn.Br certainly teachers' suctions 
and the general classroom Htmosphere they create— 
lor example, whether students are encouraged co pur¬ 
sue in mining copies, take risks, and clunk ccici- 
cally—make a difference {Flnm & Kaplan> 2006; 

Gresalfo 2009 ; Kuhn* 2 Q 0 lb h 2006 ). [n die follow¬ 
ing classroom pnteractioiua teacher HCtualJy seems to 

diiitfi/nrge any disposition to think HlialytiCaJly and critically about classroom material: 


Children differ In their dtsirts: lo-r inlelltctual stimulation and challenging 
cognitive tasks. 


Beliefs about the underlying 
nature of knowledge fire known as 
epistsmre beliefs [see Chapter 7). 


Wrir* rhis on yo' ur paper , . - i( r 5 simply memorizing this pK&crefci. We have meter^ centimeters. 


jmd miEhmtfers, T-et's s«y . write rni Eli meters, ceiirimeter^ and meters Wl wstit to make stn\' 

l h At our myl'rie rrH-JSUremcnl is 1 hii. s:imf Tl I g;ivf yuu I his iftfimjl, h.l 's yiy 2n-1 m Cyt'S. -wt iIu 
chacj-. In order to come up with .234 m in centimect-rs, the only chrng chat is necessary is thac you 

move the decimal. How do we move the dec i malYou move Le co chc right rwo places__ Simple 

sniff. (Turner, Meyer, et at., p. 741) 


Undoubtedly rhii res* her means well, bur m>rict rhf iumcfmeal am rude she com nuinicares: 
"Write this . . it s simply memorising this pattern." The Into the Classroom k'aturc "Promoting 
Productive Disposicions" offers strategies that arc more likely to be effective. 


Educating Students with Special Needs 
in General Education Classrooms 

As teachers, we tan typically accommodate many students' varying abilities and disposi cions within 
the context of a single curriculum and everyday classroom lessons. But we re also likely co have 

—students who are different enough from their peers that they require 
specially adapted instructional materials and practices ro help them maximize their learning and 
achievement. Some of these students have cognitive, personal, social, or physical disabilities that ad¬ 
versely affect their performance in a typical classroom. Others, instead, are so advanced in a particular 
domain—that is, they are gifted -—thac they gain little from grade-level activities and assignments. 
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In che Uni red States, most students with special educational needs are in general education 
classrooms for part or all of the school day—a practice known as inclusion (U,S. Department of 
Education, National Center for Education Statistics, 2010). In fact, federal legislation mandates 
that students with disabilities be educated in neighborhood schools and, ideally, in regular class¬ 
rooms to the greatesr extent possible. 

PUBLIC LAW 94-142: INDIVIDUALS WITH 
DISABILITIES EDUCATION ACT (IDEA) 

In 1 y>75 the U.S. Congress passed Public Law y4-l42, which is now known as the 

This act has been amended and reauthorized several times since 
then, most recently in 2004 under the name / ndividuah uith Disabilities Education lntpf&v&ntent AcL 
It currently grants educational rights from birth until age 21 for people with cognitive, emo¬ 
tional, or physical disabilities. It guarantees several rights for srudenrs with disabilities: 

• A free and appropriate education . All students with disabilities are entitled to a free educa¬ 
tional program designed specifically to meet their unique educational needs. 

• Fair and nondheriminatory evaluation. A mul tidiscipIi nary team conducts an i n-depth evaIuation 
of any student who may be eligible for special services. The tea ms makeup depends on die stu¬ 
dents needs but typically consists of two or more teachers* any appropriate specialists, and che 
student's parcnc(s) or guardian(s). Using a variety of tests and ocher evaluation coeds, school per¬ 
sonnel conduct a complete assessment of potential disabling conditions. Evaluation procedures 
must take a student's background and any suspected physical or communication difficulties 
into account. For example, tests must be administered in a student’s primary language. 

• Education in the {east restrictive environment. To the greatest extent possible, students with 
disabilities should be included in the same academic environment, extracurricular activi¬ 
ties, and social interactions as their nondisabled peers. Thar is, they must have the least 
restricts e em ironment^ the most typical and standard educational environment that* 
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with sufficient supplementary aids and support services, can reasonably meet their needs. 
Exclusion from general education is warranted only when others’ safety would be jeopar¬ 
dized or when* even with proper support and assistance, a student can’t make appreciable 
progress in a general education setting. 

■ Individualized education program (IEP}. When an individual aged 3 to 21 is identified as 
having a disability, the multidisciplinary team co l labo natively develops an instructional 
program, called an i Ef 1 „ tailored to the individual s 

strengths and weaknesses (see Figure 5-2). The IEP is a written statement that the ream 
continues to review and, if appropriate, revise at least once a year—more frequently if con¬ 
ditions warrant, IFF meetings are most effective when they (a) arc well planned and (b) have 
a designated meeting facilitator, a clear agenda, and ground rules for how to run the meet¬ 
ing, and when participants (c) have sufficient knowledge about these meetings and avoid 
using jargon (Diliberto & Brewer, 2014). 

* Due process. IDEA mandates several practices that ensure that students' and parents’ rights 
are preserved throughout the decision-making process. For instance, parents must be noti¬ 
fied in writing before the school rakes any action that might change their child's educational 
program. If the parents and school system disagree on the most appropriate placement for a 
child, mediation or a hearing can be used to resolve the differences, 

IDEA has had a significant impact on the nature of special education. More and more, 
teachers are realizing that truly inclusive practices require differentiated instruction for all stu¬ 
dents, not just those with formally identified needs. And rather than provide specialized instruc¬ 
tion in a separate classroom, many special education teachers now partner with regular classroom 
teachers to jointly teach all students—both those wirli disabilities and those without, 

POTENTIAL BENEFITS AND DRAWBACKS OF INCLUSION 

Despite the mandates of IDEA, inclusive practices for students with disabilities have been contro¬ 
versial. Some experts argue that students are most likely to develop normal peer relationships and 
social skills when they participate fully in their schools overall social life. But others worry that 
when students with special needs arc in a regLilar classroom for the entire school day, they can't get 
the intensive specialized instruction they may need. Furthermore, nondisabled classmates may 
stigmatize, avoid, or bully students who appear to be odd or incompetent in some way (Blake, 
Lund, Zhou, Kwok, & Benz, 2012; Hamovitch, 2007), 

Numerous research studies have suggested that attending general education classes for part 
or all of the school day can have several positive outcomes for students with disabilities: 

* Academic achievement equivalent to (and sometimes higher than) that in a self-contained 
classroom 
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FIGURE 5.2 Components of an individualized education program (IEP). 


In the United States, any IEP written for a student with a disability 

must include the following information: 

• Current performance: Information about the student's current 
school achievement levels, including classroom tests and 
assignments, teachers' and specialists' observations, and results 
of individually administered assessments. 

• Annual goals: objectives or benchmarks for the school year related 
to the student's academic, social, behavioral, and/or physical needs. 

• Special education and related services: The special services, 
supplementary aids, and program modifications that will be 
provided in order to help the student meet the annual goals. 

• Participation with nondisabled children: If applicable, explanation 
of the extent to which the student will not participate in regular 
classroom and extracurricular activities. 


• Measurement of progress: Information regarding how the 
student's progress will be monitored and how parents will be 
informed of this progress. 

• Participation in state and district-wide tests: Explanation 
of any modifications or exclusions with respect to regularly 
administered achievement tests and, if applicable, description of 
any alternative measures of achievement. 

• Dates and places: Information regarding when and where services 
will begin and how long they will continue. 

• Transition services: For any student aged 14 (or younger, if 
appropriate), any special services needed for reaching post-school 
goals and preparing to leave school. 

Source: U.S. Department of Education, Office of Special Education and Rehabilitative 

Services, 2000. 


• More appropriate classroom behavior, better social skills, and more frequent interaction 
with nondisabled peers 

* Better sense of self //the school environment is one in which all students accept and respect 
individual differences among their peers (Halvorsen & Sailor, 1990; Hamovitch, 2007; 
Hattie, 2009; R Hunt & Goetz, 1997; MacMascer, Donovan, & MacIntyre, 2002; Slavin, 
1987; Soodak ik McCarthy, 2006; Stainbaek & Stainbitck, 1992) 

We're especially likely to see such outcomes when students understand the nature of their dis¬ 
abilities and when instruction and materials are tailored to students’ specific needs, perhaps in 
their regular classrooms or perhaps in short resource-room sessions (e.g., FL L Swanson, Hoskyn, 
& Lee* 1999)- Appropriate —electronic devices and other equipment that 

can enhance students' abilities and performance-—is also extremely valuable in helping students 
successfully participate in the curriculum and social life of general education classrooms. 

Nondisabled students often benefit from inclusive practices as well. For example, they may 
be able to take advantage of special supports designed for students with disabilities—perhaps 
detailed study guides or supplementary explanations (C. M. Cole et ah* 2004). Furthermore* they 
acquire an increasing awareness of the heterogeneous nature of the human race and discover that 
individuals with special needs are in many respects very much like themselves (R Hunt & Goetz, 
1997; D. Staub, 1998). One of us authors often thinks about her son Jeff’s friendship with Evan, a 
classmate with severe physical and cognitive disabilities, during their third-grade year. A teacher 
had asked Jeff to be a special friend to Evan, interacting with him ar lunch and whenever possible. 
Although largely unable to speak* Evan always made it clear through gestures and expressions 
that he was delighted to spend time with his friend, giving Jeff—who was quite shy—a boost in 
social self-confidence. Several years later Jeff reflected on this friendship: 


It made me realize that Evan was a person TOO- It made me realize that I could have a friendship 
with a hoy with disabilities,. Doing things that made Evan happy made me happy sis well, I knew' 
that Eta/! knew that w r e were friends. 
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Students with Specific Cognitive 
or Academic Difficulties 

Some students with special educational needs show no outward signs of physical disability yet 
have cognitive difficulties that interfere with their ability to learn certain kinds of academic mate¬ 
rial or perform certain kinds of classroom tasks. Such students include those with learning dis¬ 
abilities, attention-deficit hyperactivity disorder, and speech and communication disorders, 

LEARNING DISABILITIES 

Although there arc varying definitions of learning disabilities, students with 
have significant difficulties in one or more specific cognitive processes that can’t he attributed to cul¬ 
tural or linguistic diversity, generally delayed cognitive development, emotional problems, sensory 
impairment, or environmental deprivation. Such difficulties often appear to result from specific and 
possibly inherited brain dysfunctions (American Psychiatric Association, 2013; N. Greggs 2009; K. 
Pugh & McCardlc, 2009), Figure 5.3 lists several forms that a learning disability might take. 

COMMON CHARACTERISTICS 

In general, students with learning disabilities are different from one another in many more ways 
than they are similar. They typically have many strengths but may also face challenges: 

* Poor reading and writing skills 

■ Ineffective learning and memory strategics 

* Trouble concentrating on and completing assigned tasks, especially in the face of distract ions 

* Poor sense of self and low motivation for academic tasks, especially in the absence of indi¬ 
vidualized assistance in areas of difficulty 

* Poor motor skills 

* Poor social skills (Estell et ah, 2008; Gathercole, Lament, & A How ay, 2006; N. Gregg, 
2009; Job & Klassen, 2012; K, Pugh & McCardle, 2009; Swanson, in press; Waher, 2010) 

By no means do such characteristics describe all students with learning disabilities. For instance, 
some are attentive in class, and some are socially skillful and popular with peers. 

Sometimes learning disabilities reflect a mismatch between students' developing abilities, 
on the one hand, and grade-level expectations for performance, on the other (Wabcr, 2010). For 
instance, as students reach middle school, they’re typically expected to work with little or no su¬ 
pervision, yet students with learning disabilities don't always have the time management skills 
they need to get things done (N. Gregg, 2009). In high school classes, learning may require 
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reading and srudyrng sopliLKiicaced Eexrbooks. yer the average high school srudem wirh a learning 
d iSiihi liry reads ;lf a fourrh- f<j ftfrh-gradt: level and h^s few, if any, effective srudy srwcfiics 
(C^rring, Rason, Yemnj;, Alhersradf h 2OOU; MclfWJte Knshnan, 2G07). 

Thu following exercise can give you a sense ol Turn these students might (eel under sueh 
e i rcumstamres. 

B EXPERIENCING FIRST HAND 

" A READING ASSIGNMENT 

Ki-.i:! ill: Ii:-.-- Ill- j-.i-.: . -..I-.'ll", V'..|'I::, I:-.’.. ^ 111 ! - : :: 11 r: i -■ :.Virilh - ll-i JTi: . 

Ptraoniliiy research nutk to refocus on global males because such [rales are an important part of ev¬ 
eryday social discourse, because they embody a good deal of folk wisdom a ad common sense, because 
understanding and evaluating crair judgments can provide an amporcanc route toward [he ]mprove- 
meiric ol'social |udgmeist r and because global [rains offer kg inmate, if necessarily incomplete., expla¬ 
nations of behavior. A substantial body of evidence supporting the existence of global traits includes 
personal Pry cornel mes ol hchuviur., iiucrjudge .It; nee mi; nr in |X'nsonnliry t.i rings, Jiid rhe longmidiiml 
srahiliry of personality over rime. Fumne rcsc.irch should clnriJy The origins ofglobjl rruirs, rhe dy¬ 
namic mechanisms rhrough which rbey inlluenoc bchnvior., and The hehjvioral cues rliTough which 
Lin y Ciua cciiL'LL accurately tk: judged- ^Funder, 1991, p. 31) 

How well do you think you will perform on the upcoming test about this passage? 


Tke passage you just read is a fairly rypical one- from Psyih^ogitralStiietSiV f a professional four- 
uni writrtu for people wjrh advanced educanon (c.g.., doctoral degrees) in psychology. Hence, it 
was written well above a rypical college ssiidcut's reading level. We won’t rtaffy rest you on the 
passage S contenrs, hur we anrhors hope rlw rhe exercise gave you it ltd for rhe frusmLrion flw 
high school students with learning disabilities might experience, For many students with learn¬ 
ing disabilities, completing school assign men rs may Constantly seem like fighting an uphill bat¬ 
tle. Perhaps lor rids reason, a liiglier-thaji-average percentage ol students with learning disabilities 
drop oue of school heforc grad uarjon (1M_ Gregg., 2Q09). 

ADAPTING INSTRUCTION 

rnsrruciion&l strategies for srudtnis wkh learning disabilities must be tailored ro students' spe¬ 
cific Strengths and weaknesses. If you become a regular classrr?um teacher, you will quite likely 
partner with a Special educator when you have students with learning disabilities ill your classes. 
You and rhe special educator will work eollaborativelv to adapt vour instruction at times. Several 
strategics should bene fir many of these SEudems: 


Islamic Online University © 







Psychology of Education 201 


FIGURE 5.3 Examples of cognitive processing deficiencies in students with learning disabilities. 


Perceptual difficulty. Students may have trouble understanding 
or remembering information they receive through a particular 
modality, such as vision or hearing. 

Memory difficulty. Students may have less capacity for remembering 
information over either the short or long run (i.e., they may have 
problems with either working memory or long-term memory). 

Metacognitive difficulty. Students may have difficulty using 
effective learning strategies, monitoring progress toward learning 
goals, and in other ways directing their own learning. 

Oral language processing difficulty. Students may have trouble 
understanding spoken language or remembering what they have 
been told. 

Reading difficulty. Students may have trouble recognizing printed 
words or comprehending what they read; extreme form is known 
as dyslexia. 


Written language difficulty. Students may have problems in 
handwriting, spelling, or expressing themselves coherently on paper; 
an extreme form is known as dysgraphia. 

Mathematical difficulty. Students may have trouble thinking about or 
remembering information involving numbers; an extreme form is known 
as dyscalculia. 

Social perception difficulty. Students may have trouble interpreting 
others' social cues and signals and thus may respond inappropriately in 
social situations. 

Music processing difficulty. Students may have little sensitivity to 
differences in pitch and be unable to recognize familiar tunes; an 
extreme form is known as amusia. 


ATTENTION-DEFICIT HYPERACTIVITY DISORDER (ADHD) 

Virtually all students are apt to be inattentive, hyperactive, and impulsive at one time or another. 
But those with attention-deficit hyperactivity disorder (ADHD) typically have significant and 
chronic deficits in these areas, as reflected in the following identification criteria: 

• Inattention. Students may have considerable difficulty focusing and maintaining attention 
on assigned tasks, especially when appealing alternatives are close at hand. They may have 
trouble listening to and following directions, and they may often make careless mistakes. 

* Hyperactivity. Students may seem to have an excess amount of energy. They’re apt to be fidg¬ 
ety and may move around the classroom at inappropriate times. 

* Impuhivity. Students almost invariably have trouble inhibiting inappropriate behaviors. 
They may blurt out answers, begin assignments prematurely, or engage in risky or de¬ 
structive behaviors without thinking about potential consequences. (American Psychiatric 
Association, 2000; Barkley, 2006; Gatzke-Kopp & Beauchaine, 2007; N. Gregg, 2009) 

Students with ADHD don’t necessarily show all three of these characteristics. For instance, some 
are inattentive without also being hyperactive, as is true for Tim in the opening case study. But all 
students with ADHD appear to have one characteristic in common; an inability to inhibit inappro¬ 
priate thoughts, inappropriate actions, or both (Barkley, 2006, 2010; B. J. Casey, 2001; Nigg, 2010). 
Tim, for example, is easily distracted by his thoughts and daydreams when he should be focusing 
on a classroom lesson. 

The prevalence of ADHD in the United States may surprise you. First, boys arc about twice 
as likely as are girls to be diagnosed with ADHD, Tn the United States approximately 6.4 million 
students are diagnosed with ADHD at some point in time. In addition, these diagnoses have in¬ 
creased by 53% over the past decade (National Center for Learning Disabilities, 2014). The in¬ 
crease in diagnoses is due to a number of factors, including greater awareness of ADHD and thus 
more frequent diagnoses. 

In many instances, ADHD appears to be the result of brain abnormalities that limit stu¬ 
dents’ ability to focus their attention and control their behaviors (e.g,, Kadziela-Olech, Cichocki, 
Chwiesko, Konstantynowicz, & Braszko, 2015). Sometimes these abnormalities are inherited, but 
sometimes, instead, they’re the result of toxic substances in children s early environments—per- 
haps high lead content in the paint dust of old buildings (Accardo, 2008; Barkley, 2010; Faranoe 
ct ah, 2005; Gatzke-Kopp & Beauchaine, 2007; Nigg, 2010), 
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COMMON CHARACTERISTICS 

In addition to inattentiveness, hyperactivity, and impulsivity, students identified as having 
ADHD may have characteristics such as these: 

• Exceptional imagination and creativity; exceptionally detailed memories 

• Certain specific cognitive processing difficulties (c.g., see Figure 5.6) and low school 
achievement 

• Problems with planning and time management 

• Classroom behavior problems (e.g., disruptiveness, noncompliance) 

• Poor social skills and interpersonal difficulties 

• Increased probability of substance abuse in adolescence (Barkley, 2006; Gatzkc-Kopp & 
Beauchaine, 2007; S, Goldstein & Eider, 2006; N, Gregg, 

2009; Hallowell, 1996; Skowronek, Leichtman, & Pillemer, 

2008; Tarver, Daley, & Sayal, 2014) 

Students' attention, hyperactivity, and impulsiveness problems may 
diminish somewhat in adolescence, but they don't entirely disappear, 
making it difficult for students to handle the increasing demands that 
come in high school; for many, ADHD continues into and sometimes 
throughout adulthood (Tarver, Daley, & Sayal, 2014). Accordingly, 
students with ADHD are at greater-than-average risk for dropping out 
of school (Barkley, 2006; S. Goldstein 8c Rider, 2006; N* Gregg, 2009; 

E. L. Hart, Lahey, Loebcr, Applegate, & Frick, 1995). ADHD contin¬ 
ues to be a life-long issue for some individuals (Tarver et al., 2014), 

ADAPTING INSTRUCTION 

Some students with ADHD take medication that helps them control 
their symptoms. But medication alone is rarely sufficient to enable 
classroom success; individually tailored educational interventions arc 
also in order (Purdie, Hattie, & Carroll, 2002). The strategies previ¬ 
ously listed for students with learning disabilities can often be helpful 


FIGURE 5.6 Like many students with ADHD, 
10-year-old Joshua has specific cognitive pro¬ 
cessing difficulties. Although he has the math 
skills of a typical fifth grader, he has delayed 
reading comprehension and writing skills, as 
reflected in the book report shown here. Josh 
can more easily express his thoughts orally* 
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SPEECH AND COMMUNICATION DISORDERS 

Speech and communication disorders are impairments in spoken language or language compre¬ 
hension that significantly interfere with students’ academic performance. Examples include per¬ 
sistent articulation problems (e.g., see Figure 5.7), stuttering, abnormal syntactical patterns, and 
difficulty understanding ocher people's speech. By the rime children reach the first grade, about 
5% have noticeable speech disorders (National Institute of Deafness and Ocher Communication 
Disorders, 2010), Sometimes, but not always, these children have difficulty perceiving and men¬ 
tally processing particular aspects of spoken language—a subcategory of speech and communica¬ 
tion disorders known as specific language impairments. And often—but again, not always—the 
source of rhe disorder can be traced to heredity or brain abnormalities (Bishop, 2006; J, L. Locke, 
iyy3; Spinath, Price, Dale, & Plomin, 2004), 

COMMON CHARACTERISTICS 

Although some students with speech and communication disorders have other disabilities as well, 
many of them are in most ways just typical students. Nevertheless, rhe following characteristics 
are fairly common: 

* Reluctance to speak; embarrassment and self-consciousness when speaking 

* Difficulties in reading and writing (Fey, Carts, & Larrivee, 1995; Heward, 2009; LaBlance, 
Steckol, & Smirh, 1994; Rice, Hadley, & Alexander, 1993) 

ADAPTING INSTRUCTION 

Usually a trained specialist will work with students to help them improve or overcome their 
speech and communication difficulties. Although students may display deficits in only one notice¬ 
able part of speech, the specialist quite likely will intervene and work on a variety of aspects of 
speech (Owens, Farinella, ik. Metz* 2015). Nevertheless, general education teachers can assist in 
several ways; 

Students with Social or Behavioral Problems 

Many students have minor social, emotional, or behavioral difficulties at one time or another, par¬ 
ticularly during times of unusual stress or major life changes. Often these problems are temporary 
ones that require only a little extra support from caring adults and peers. At ocher times problems 
are more enduring but dun't reflect a disability. Perhaps a studenr's temperament is a poor fit w r irh 
a teacher's instructional strategies—for instance, an especially fidgety child may perform poorly 
on lengthy seat work assignments—or perhaps a teacher simply hasn't made clear the expectations 
and rules for classroom behavior (Keogh, 2003; Mehan, 1979). In such situations students' prob¬ 
lems may decrease or disappear with a change in instructional practices or classroom management 
strategies. 

However, some students show r a pattern of engaging in behaviors thar consistently interfere 
with their learning and performance regardless of the teacher and the classroom environment. In 
this section we ll look at two groups of students who fit into this category; those with emotional 
and behavioral disorders and those with autism spectrum disorders. 

EMOTIONAL AND BEHAVIORAL DISORDERS 

Students with I and behav become identified as students with special 

needs—and therefore qualify for special educational services—when their problems have a 
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substantial negative impact on classroom learning. Nevertheless* in the United Stated some stu- 
denrs do not receive adequate services, although these students represenr between and 6% of 
rhe population of students, less than 1 % receive special education services under this categoriza¬ 
tion (Lane, Menzies, Kalherg, & Oakes, 2012). Symptoms of emotional and behavioral disorders 
ty pi cal I y fa 11 into on e of two b road categories. I . I i z i n g have d i tecr o r i n d i ret; r ef¬ 

fects on other people; examples include aggression, defiance* stealing* and general lack of self- 
eon trek primarily affect the student wi th the disorder; examples include 

severe anxiety or depression, exaggerated mood swings, withdrawal from social interaction, and 
eating disorders. Srudents with externalizing behaviors—who are more likely to be boys than 
girls—ate more likely to he referred for evaluation and possible special services. However, stu¬ 
dents with internalizing behaviors—who are more likely to be girls than boys—can be just as 
much at risk for school failure (Angold, Worthman, & Cosrello, 2(303; Gay, 2006 ; Hayward, 
2(303). These disorders need ro be taken seriously, because, in addition to school failure, students 
with externalizing and internalizing behaviors are more at risk for serious mental healrh issues, 
including thinking about or arrempring suicide (Peter & Roberts* 2(310). 

Some emotional and behavioral disorders result from environmental factors, such as srtess- 
{llL living conditions, child maltreatment* or family alcohol or drug abuse (P. T Davies & Wo reach* 
2(308; D. Glaser, 200(3; Maughan & Cicchetti* 2(302). But biological causes (e.g., inherited predis¬ 
positions, chemical imbalances, brain injuries) may also be involved, either by themselves or 
through interaction wirh environmental conditions (13odge, 2(30y; Raine, 2(3OR; Yeo, Gangesrad, 
& Thoma, 20(37) r Some students wirh a genetic predisposition for an emotional or behavioral dis¬ 
order exhibit few* if any* signs until adolescence, as the following ease illustrates: 

As a ninth grader, Kirk was a well-lx'haved, I ikcahlc Student who earned As and Hs and showed partic¬ 
ular promise in science and math.. But in 10th grade* his grades began to decline* and he increasingly 
exhibited hostile and defiant behaviors. When Kirk tailed three classes during the tall of his I2rh-grade- 
year, the schtiol principal convened a meeting with him, his parents, and his faculty advisor to discuss 
how to help Kirk get back on track, At the meeting the principal described several occasions on which 
Kirk had acted disoriented, belligerent, and Seemingly "high'’ oil drugs. Despite his Strong desire to 
atrend college the following year, Kirk sat at the meeting smirking (seemingly gleeful about his pre¬ 
dicament) and focusing his attention on sorting pieces of trail mix in a bowl on the conference room 
cable. By rhe end of the meeting, the principal was so- infuriated that she exjjelled him from school. 

Over the next few weeks, Kirk's mental condition and behavior continued to deteriorate, ro 
the point that he was soon arrested, placed in a juvenile detention facility, and eventually hospital¬ 
ized in rhe stare mental institution. 
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Kirk wus ultimately diagnosed with bipolar disorder, a condition that is usually inherited and is 
characterized by excessive mood swings (hence, the disorder is sometimes called manic depression) 
and in some cases (like Kirk's) by distorted thought processes. Bipolar disorder often doesn’t ap¬ 
pear until adolescence, even though its biological underpinnings have been present since birth 
(Griswold 8c Pessar, 2000). 

When students have emotional or behavioral disorders, their inappropriate behaviors inter¬ 
fere not only with academic achievement but also with peer relationships, leading to social as well 
as academic failure. Some of these students may seek the companionship of the few peers who will 
accept them—peers who typically behave in similarly inappropriate ways and may introduce one 
another to drugs, alcohol, or criminal activity (J, Snyder et ah, 2008; Webber 8c Plotts, 2008). 
Sadly, many youth who have emotional or behavioral disorders do not receive the services and sup¬ 
ports that they need. Often boys with externalizing behaviors receive support, but others some¬ 
times do not receive sufficient services (Hallahan, Kauffman, Sc Pullen, 2015). 

COMMON CHARACTERISTICS 

Students with emotional and behavioral disorders differ considerably in their abilities and person¬ 
alities. However, in addition to the difficulty in maintaining healthy peer relationships just men¬ 
tioned, you may observe one or more of the following characteristics: 

• Frequent absences from school 

* Deteriorating academic performance with increasing age 

* Often, but not always, below-average intelligence 

* Low self-esteem 

* Aggressive or withdrawn behaviors 

* Little or no empathy lor others’ distress 

* Significant substance abuse (Grinberg 8c McLean-Heywood, 1999; Harter, 1999; Kauffman 
Sc Landrum, 2013; Leiter Sc Johnsen, 1992, McGlynn, 1998; Richards, Symons, Greene, Sc 
Szuszkicwicz, 1995; Turnbull, Turnbull, Sc Wehmeycr, 2010; Webber Sc Plotcs, 2008) 

Some students with emotional and behavioral disorders have other special needs as well, including 
learning disabilities, ADHD, or giftedness (Fessler, Rosenberg, Rosenberg, 1991; Gatzke-Kopp 
Sc Beauchaine, 2007; Webber & Plotts, 2008). 

ADAPTING INSTRUCTION 

There is promising research indicating that some specific drug treatments are quite helpful to 
some children and adolescents with emotional and behavioral disorders (Konopasek 8c Forness, 
2014); however, environmental supports are also important. Effective interventions must be tai¬ 
lored to each student s unique needs, but several strategies can benefit many of these students: 
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AUTISM SPECTRUM DISORDERS 

The central, defining features of are marked impairments in stMzial 

cognition (e r g. n perspective caking, mcerprecing ocher people's body language), social skills., lan¬ 
guage usage, and social inreracriorn. Many students with these disorders prefer to he alone and 
form weak* if any, emotional attachments to other people. Some students develop limited abilities 
to use language, whereas others' language usage is more fully developed. Common, too, are repeti¬ 
tive behaviors (often very odd ones rarely seen in age-mares) and Indexible adherence to certain 
routines or rituals (American Psychiatric Association, 2000; Lord* 2010; Pelphrey & Carter, 2007; 
Tager-Flusberg* 2007) r Autism spectrum disorders are prevalent; in rhe United Scares, an esti¬ 
mated 1 out of every 68 children has been identified as having autism spectrum disorder, with five 
times as many diagntties in boys as in girls (Centers for Disease Control, 2014). 

Aside from similarities in social impairments and repetitive behaviors, individuals with 
autism spectrum disorders differ considerably in rhe severity of their condition—hence the term 
sp&trftm, In , a fairly mild form, students usually have normal language skills 

and average or above-average intelligence. In severe cases, which are often referred to simply as 
a ftl ism y children have major delays in cognitive development and language and may exhibit cer¬ 
tain bizarre behaviors—perhaps constantly rocking or waving fingers, continually repeating what 
someone else has said, or showing unusual fascination with a very narrow category of objects 
(American Psychiatric Association* 2000; Lord, 2010). 

The vast majority of autism spectrum disorders are probably caused by abnormalities in rhe 
brain. Some researchers have observed abnormalities in mirror nturom —neurons that probably 
underlie peoples perspective-raking abilities (Gallese, Gernsbacher, Heyes, Hickok, & lacoboni* 
2011). Ocher researchers have discovered abnormalities in interconnections among various parrs 
of rhe brain—for example, in connections berween parts rhat enable logical reasoning or inhibi¬ 
tion of impulses, on the one hand* and parrs that underlie emotions and emotional processing* on 
rhe other (Cherkassky* Kana, Keller, & Just, 2006; T. L, Cohen, 2007; Kana, Keller, Minshew, & 
Just, 2007). Recent studies suggest that multiple regions of the brain are involved in autism spec¬ 
trum disorders (Byrnes, 201 2). Although some have sjxrculated that autism may be cause by 
childhood vaccines, there is m evidence that there is any association of vaccines with aurism 
(Institute of Medicine, 201 1; Mag Hone et aL, 2014). Also, students with aurism spectrum disor¬ 
ders may be either undersensirive or oversensitive ns environmental stimulation (Rarey* 200 1; R . 
C Sullivan* 1994; I>. Williams* 1996). Tern pit Gran din, a woman who has gained international 
prominence as a designer of livestock facilities! recalls what it was like to be a child with autism; 
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From as tar back as I Can remember, I always hated to be hugged. I wanted to experience the good 
feeling of being hugged, but it was just too overwhelming. It was like a great, ail-engulfing tidal 
wave of stimulation, and 1 neatted like a wild animal, . . . When J was little* loud noises were also a 
problem, often feeling like a dentist s drill hitting a nerve. They actually caused pain. 1 was scared 
to death of balloons popping* because the sound was like an explosion in my ear. (Grand in, 1995 1 
pp. 63, 67) 

COMMON CHARACTERISTICS 

Tn addition to the traits already described, students with autism spectrum disorders may have 
characteristics such as these: 

* Strong visual—spatial thinking skills and exceptional awareness of visual details 

* Unusual ability to maintain attention and focus during distractions 

* Good memory for a set of unrelated facts 

■ Diffic ulty planning and organizing a future course of action 

* Strong need for a consistent, predictable environment (L L Cohen* 2007; M, Dawson, 
Soulieres, Gernsbacher, & Mottron, 2007; Gem shadier, Stevenson. Khandakar, & Goldsmith, 

2008; Grandin & Johnson, 2005; Lord, 2010; Meltzer, 2007; Pelphrey & Carter* 2007; 

Tagcr-Flusbcrg* 2007) 

Occasionally students with autism exhibit savant syndrome , possessing an extraordinary ability 
(e.g., exceptional mathematical, artistic, or musical talent) that is quite remarkable in contrast to 
other aspects of their mental functioning (I. L. Cohen, 2007; L. K, Miller, 2005; Treffert & 
Wallace, 2002). 

ADAPTING INSTRUCTION 

Children with Asperger syndrome are typically in general education classes. Students with autism 
spectrum disorders also can sometimes participate in general education classes for all or part of the 
day, although inclusion of these students can be complex, so the support of a special educator often 
may be necessary (Crosland & Dunlap, 2012). As with other exceptionalities, it is important to 
include parents in discussions about the most appropriate setting for their children. The mother 
of a first grader with autism, who advocated for her son to be in a classroom that also had non- 
special-education students, noted that “If he was in a program that was just with other autistic 
children, there would be no way for him to pick up the behaviors of typically developing chil¬ 
dren” (Crane, 2010). 
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Students with General Delays in 
Cognitive and Social Functioning 

When we use the term itudent with general delays in cognitive and social functioning! we're talking 
about any student who shows a consistent pattern of developmental delays* regardless of whether 
the student has been identified as having a disability. Educators sometimes use the term slow 
learner to describe a student who obtains intelligence test scores in the 70s and has noticeable dif¬ 
ficulties in most or all parts of the curriculum. A student with especially pronounced difficulties 
may be identified as having an inrellectual disability. 

INTELLECTUAL DISABILITIES 

You re undoubtedly familiar with the term mental retardation. In recent years, however, many spe¬ 
cial educators have instead advocated for the term in reference to students 

who show pronounced delays in most aspects of cognirive and social development. More specifi¬ 
cally, students with intellectual disabilities exhibit both of the following characteristics (Luckasson 
et al.j 2002): 

* Significantly below-average general intelligent#* These students have intelligence test scores that 
arc quite low—usually no higher than 70, reflecting performance in the bottom 2% of their 
age-group. In addition, these students learn slowly and show consistently poor achievement 
in virtually all academic subject areas. 

* Deficits in adaptive behavior. These students behave in ways that we would expect of much 

younger children. Their deficits in include limitations in practical intelli¬ 

gence —that Is* managing the ordinary activities of daily living—and social intelligent —that 
is, conducting themselves appropriately in social situations. 

The preceding characteristics must be evident in childhood. Thus, a person who shows them be¬ 
ginning at age 18* perhaps as the result of a serious head injury, would not be classified as having 
an intellectual disability. 
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Intellectual disabilities are often caused by genetic conditions. For example, most children 
with Down syndrome have delayed cognitive and social development. Other cases arc due to bio¬ 
logical but non inherited causes, such as severe malnutrition or excessive alcohol consumption 
during the mother s pregnancy or oxygen deprivation during birth. In other situations, environ¬ 
mental factors, such as parental neglect or an extremely impoverished and unstimulating home 
environment may be at fault (Beirne-Smith, Patton, & Kim, 2006). 

COMMON CHARACTERISTICS 

Like students in any category of special needs, students with intellectual disabilities have differing 
personalities, strengths, and needs. Nevertheless, many of them are apt to exhibit characteristics 
such as the following: 

* Sociability and a genuine desire to belong and fit in at school 

* Less general knowledge about the world 

* Poor reading and language skills 

* Short attention span 

* Poor memory; few or no effective learning and memory strategies 

* Difficulty drawing inferences and understanding abstract ideas 

* Difficulty generalizing something learned in one situation to a new situation 

* Immature play behaviors and interpersonal skills 

* Delayed motor skills; conditions that adversely affect performance in physical activities 
(e.g., heart defects, poor muscle tone) {Beirne-Smith et ah, 2006; Bergeron & Floyd, 2006; 
Carlin ct ah, 2003; Howard, 2009; F. R Hughes, 1998; Tager-Flmbcrg & Skwcrcr, 2007) 
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Students with Physical or Sensory Challenges 

Some students with special needs have obvious physical disabilities caused by medically detect¬ 
able physiological conditions. These include physical acid health impairment visual impair¬ 
ments, and hearing loss. A small subset of them have and multiple disabilities that require 

significant adaptations and highly specialized services; such Students arc typically accompanied by 
child-specific teacher aides or other specialists when amending general education classrooms. 

PHYSICAL AND HEALTH IMPAIRMENTS 

Physical and health impairments are general physical or medical conditions (usually long term) 
that interfere with school performance to such a degree rhat special instruct ion, curricular materi¬ 
als, equipment, or facilities are necessary. Students in this category may have limited energy and 
strength, reduced mental alertness* or little muscle control. Examples of conditions that migbr 
qualify students for special services ate traumatic brain injury, spinal cord injury, cerebral palsy, 
epilepsy, cancer, and acquired immune deficiency syndrome (AIDS). 

COMMON CHARACTERISTICS 

Its hard to generalize about students with physical and health impairments because their condi¬ 
tions are so very different from one another.. Nevertheless, several common characteristics are 
noteworthy: 

■ Low stamina and a tendency to tire etLsily 

* Varying degrees of intellectual functioning (many of these students have learning ability 
similar to rhar of nondisabled peers) 

■* Lower levels of academic achievement as a result of frequent school absences 

* Fewer opportunities to experience and interact with the outside world in educationally im¬ 
portant ways (e.g., less use of public transportation, fewer visits to museums and zoos) 

* Possible low self-esteem, insecurity, social isolation from peers, or heavy dependence on 
adults, depending partly on how patents and others have responded to their impairments 
(Heward, 2009; Patton ei *l T 1996; J. W. Wood, 199 8; Yen fit Sawyer, 2005) 
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VISUAL IMPAIRMENTS 

Students with visual impairments have malfunctions of their eyes or optic nerves that prevent 
normal vision even with corrective lenses. Some students are totally blind* others see only fuzzy 
patterns of light and dark T and still others have a restricted visual field (tunnel vision) that allows 
them to see just a very small area at a time. Visual impairments are caused hy congenital abnor¬ 
malities in or damage to either the eye or the visual pathway to the brain. Vision is essential to the 
development of many cognitive abilities, including reading from print, understanding spatial re¬ 
lationships, and comprehension of concepts (Smith, Polioway, Doughty, Pat ton , & Dowdy, 2016). 
When students have visual impairments, these abilities may be delayed, and that could affect 
learning in all academic subjects, 

COMMON CHARACTERISTICS 

Students with visual impairments are apt to have many or all of these characteristics: 

■ Normal functioning of other senses (hearing, touch, etc.) 

* General learning ability similar to that of nondisabled students, although visual memory 
and concept development may be delayed or impaired 

* More limited vocabulary, expressive and receptive language, and general world knowledge, 
in part because of fewer opportunities to experience the outside world in educationally im¬ 
portant ways (e.g,, less exposure to maps, films, and other visual material) 

* Delayed motor development; reduced capability to imitate others 1 behaviors 

■ Inability to observe ocher peoples body language and other nonverbal cues, leading ro oc¬ 
casional misunderstanding of others' messages and immature social behaviors 

■ Uncertainty and anxiery (especially in chaotic environments, such as the lunchroom or play¬ 
ground) as a result of having no visual knowledge of ongoing events 

* In the primary grades, less knowledge about the conventions of written language (direc¬ 
tion of print, punctuation, ere.) (M. Harris, Iy92; Heward, 2009; Hobson, 2004; Pacton et 
ah, 1996 ; Smith et al., 201 6 ; Tompkins 81 McGee, 1986; Turnbull et aL, 2010; Tuttle & 
Tuttle, 1996) 
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HEARING LOSS 

Students with ng Ic have a malfunction of the ears or associated nerves that interferes with 
the perception of sounds within the frequency range of normal human speech. Two to three of 
every 1,000 children born in the United States have detectable hearing loss at birth (National 
Institute on Deafness and Other Communication Disorders, 2014). Students who are completely 
deaf have insufficient sensation to understand any spoken language, even with the help of a heat¬ 
ing aid. Students who ar ? hard of hearing understand some speech but experience exceptional dif¬ 
ficulty in doing so. 

COMMON CHARACTERISTICS 

Most students with hearing loss have normal intellectual abilities (Braden, 1992; Schirmer, 1994). 
However, they may have characteristics such as these: 

* Delayed language development because of reduced exposure to spoken language, especially 
if the impairment was present at birth or emerged early in life 

* Proficiency in sign language, such as American Sign Language (ASL) or finger spelling 

* Some ability to read lips (speechreading) 

* Less oral language than that of heating classmates; perhaps a monotonous, hollow quality to 
speech 

* Less developed reading skills, especially if language development has been delayed 

* Less general world knowledge because of reduced exposure to spoken language 

* Some social isolation, more limited social skills, and reduced perspective-taking ability as 
a result of a reduced ability to communicate (Bassett et al, 1996; Chalk 1996; P. L, Harris, 
2006; Heward, 2009; C. C. Peterson, 2002; M. B. Rowe, 1978; Schick, de Villiers, de 
Villicrs, Sc Hoffmcistcr, 2007; Turnbull ct ak, 2010) 
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Students with Advanced 
Cognitive Development 

Many students are apt to have advanced abilities, either in specific subject areas or across the cur¬ 
riculum, that warrant attention and encouragement. Some students—those who are gifted -—are so 
far above the norm that special educational services are often appropriate. We often will encounter 
gifted students in our classes; as we ll see., there are numerous considerations in adapting instruc¬ 
tion to engage and challenge gifted students. 

GIFT ED NESS 

In general, giftedness is unusually high ability or aptitude in one or more areas (e.g., in math, 
science* creative writing, or music) to such a degree that special educational services are necessary 
to help the student meet his or her full potential. In most instances giftedness is probably the re¬ 
sult of both a genetic predisposition and environmental nurturing (Dai, 2010; Simonton, 2001; 
Winner, 2000b). In some cases, however, special gifts and talents are largely the result of intensive 
practice and mentoring (Ericsson, 2003; Gladwell, 2006). The identification of a child as gifted is 
often a reflection of the values of one s society. Thus, a student who is gifted in sculpting might 
nor be identified as such in a community in w r hich sculpting (or art, more generally) is not valued 
(Suborni Ic, Qlszewski-Kubilius, ik Worrell, 2011), 

Giftedness is not included in IDEA, In the United States, the Jacob K, Javits Gifted and 
Talented Student Education Act of 1987 (reauthorized in 1994 and 2001) encourages but 
doesn’t necessarily mandate special educational services for students who are gifted. Many state 
governments also either encourage or mandate such sendees. School districts often use multiple 
criteria—sometimes including intelligence test scores, sometimes not—to identify students 
who show exceptional promise in general academic ability, specific academic fields, creativity, 
or the arts. A current debate is whether gifted education should be to develop eminence and 
talent, or to provide opportunities for students to develop newly emerging talents (Subornik & 
Rickoft", 2010). 
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COMMON CHARACTERISTICS 

Students who are gifted vary considerably in their unique strengths and talents, and those who 
show r exceptional talent in one area may have only average ability in another (Winner, 2000b). 
Nevertheless, many students who are gifted have characteristics such as these: 

* Adva n c ed voca bul ary, 1 a ng uage, a n d read i n g s k i 11 s 

* Extensive general knowledge about the world 

* Ability to learn more quickly, easily, and independently than peers 

■ Advanced and efficient cognitive processes and learning strategies 

* Considerable flexibility in ideas and approaches to tasks 

* High standards for performance (sometimes to the point of unhealthy perfectionism) 

■ High motivation to accomplish challenging tasks; boredom during easy tasks 

* Strong interest in the area in which strengths have been identified 

* Positive self-concept, especially with regard to academic endeavors 

* Average or above-average social development and emotional adjustment (although a few 
extremely gifted students may have difficulties because they are so very different from their 
peers) (Dai, 2010; Mendaglio, 2010; Parker, 1997; Shavinina tk Ferrari, 2004; Steiner tk 
Carr, 2003; Subotnik et ah, 2011; Subotnik, Olszewski-Kubilus, tk Worrell 2012; Winner, 
2000a, 2000b) 

To some degree, the nature of giftedness depends somew r hat on where students are in their 
developmental journeys (Dak 2010; D. J. Matthews, 2009). In the preschool and early elementary 
years, giftedness might take the form of precocious ness in certain general domains; for example, a 
first grader might be reading sixth-grade-level books or exhibit exceptional facility with numbers. 
By the upper elementary and secondary grades, some students are likely to show exceptional 
achievement in very specific areas—perhaps in creative w r riting, computer technology, or music. 


Islamic Online University © 






Psychology of Education 201 


Considering Diversity When Identifying 
and Addressing Special Needs 

Sadly, a disproportionately large number of minority-group students are identified as having 
disabilities, especially specific cognitive disabilities, general intellectual disabilities, and emo¬ 
tional and behavioral disorders (McLoyd, 1998; tl.S. Department of Education, 2006; 
VanTassel-Baska, 2008), Most theorists attribute the differing identification rates to environ¬ 
mental conditions that often accompany low socioeconomic status: higher-than-normal expo¬ 
sure to environmental toxins, poor nutrition, inadequate medical care, limited access to enrich- 
mg educational resources, and so on (e.g., Dyson, 2008; Jacoby & Glauberman, 1995; McLoyd, 
1998), Also, English language learners arc identified as having learning disabilities or intellec¬ 
tual disabilities more often than native English speakers—a finding that probably reflects stu¬ 
dents’ difficulty in understanding and responding to items on language-based diagnostic tests 
(A. L, Sullivan, 2008). 

The big her-than-average identification rates for minority-group students pose a dilemma 
for educators. On the one hand, we don't want to assign a label such as intellectual disability or 
emotional disorder to students whose classroom performance and behavior may be due largely to 
their challenging living conditions. On the other hand, we don’t want to deprive these students of 
special educational services that might help them learn and achieve more successfully over the 
long run. In such situations we must conduct fair and nondiscriminatory evaluations of students’ 
needs, and if students qualify under a special-needs category, we must create lEPs to meet those 
needs. We should consider these categories of special needs as temporary classifications that may no 
longer be applicable as students' classroom performance improves. All students, with and without 
disability classifications, have changing needs that evolve over time, and federal law requires that 
IFPs be revisited at least once a year, 

j 

In addition to being overrepresented in programs for students with disabilities, members 
of some minority groups are underrepresented in programs for gifted students (D. Y. Ford, 2012, 
2014; Graham, 2009; VanTasscl-Baska, 2008). Furthermore, when students from underrepre¬ 
sented groups are identified for participation in gifted education programs, teachers often need 
to carefully mentor and monitor students to encourage them to remain in these programs (Moore, 
Ford, & Milner, 2011). On average, students from cultural and ethnic minority groups are at a 
disadvantage when traditional tests of ability are used to identify giftedness—in some cases be¬ 
cause they’ve had little experience with the kinds of tasks that appear on those tests (Rogoff, 
2003)- It s critical, then, that we be on the lookout for other signs of giftedness, including the 
following; 

* Exceptional talent in a specific area (e.g., in music or video game design) 

* Ability to learn quickly from experiences 

* Exceptional communication skills (c.g., articulateness, richness of language) 

* Originality and resourcefulness in thinking and problem solving 

* Ability to generalize concepts and ideas to new, seemingly unrelated situations (Dai, 2010; 

Haywood & Lidz, 2007; Winner, 1996) 

For the growth of our society over the long run, its imperative that we nurture the many gifted 
students in all cultural and ethnic groups. 


Islamic Online University © 





Psychology of Education 201 


Islamic Online University 

Lecture Notes for Modules 11 & 12 

TEXTBOOK CHAPTER 6: LEARNING, COGNITION, AND MEMORY 

LEARNING OUTCOMES 

1 Distinguish among four distinct approaches to the study of human learning, and 
summarize one of these approaches - cognitive psychology - in terms of five basic 
assumptions. 

2 Describe and illustrate the key components that many researchers believe may 
characterize the human memory system. 

3 Apply your knowledge of long-term memory storage in identifying effective 
strategies for enhancing students' learning. 

4 Explain how students' self-constructed beliefs can sometimes interfere with effective 
learning, and identify several ways of helping students productively revise such 
beliefs. 

5 Describe several factors that influence students' ability to recall what they have 
previously learned; also describe five possible reasons why students may either forget 
or incorrectly remember what they have learned. 

6 Give examples of the diversity in cognitive processes you are likely to see in students, 
in some cases as a result of students' cultural background or special educational needs. 
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CASE STUDY: BONES 

In biology class Kanesha has been struggling to learn the names of the 
bones in the human body, from head (cranium) to toe (metatarsus). She 
has learned a few bones quickly and easily. For example, she realizes that, 
logically, the nasa/ bone should form part of the nose, and she remembers 
the humerus (upper arm bone} by thinking of it as being just above one's 
funny ("humorous") bone. But she's still confused about some of the other 
bones, For example, the t/bia and fibula have similar-sounding names and 
are both located in the lower leg, And she keeps thinking that the sternum 
(at the front of the chest) is actually in the back of the body, just as the stem 
of a boat is at its rear She also has trouble remembering bones whose names 
don't provide any clues about their location. The coccyx, ulna, sacrum, 
clavicle, and patella could be just about anywhere in the body, it seems. 

To prepare for an upcoming quiz, Kanesha looks at a diagram of the 
human skeleton and whispers the name of each bone to herself several 
times, She also writes each name on a sheet of paper, "These terms will 
certainly sink in if I repeat them enough times," she tells herself But Kanesha 
scores only 70% on the quiz. As she looks over her incorrect answers, she 
sees that she confused the tibia and the fibula, labeled the ulna as "clavicle," 
put the sternum in the wrong place, and completely forgot about the coccyx, 
sacrum, and patella. 

Case Study Analysis 


Tim Bones 


Why are some bones easier for Kanesha to remember than others? 

Kanesha uses what she knows already to help her remember the names. This strategy is 
useful for remembering the humerus but leads her astray when she tries to learn the sternum, 
and she has particular difficulty if she has no association and no other information that would 
help her understand why the bone has a particular name. Kanesha’s strategy of simply 
repeating the names verbally and in writing does not provide any meaningful context for 
those names. For example, the coccyx bone is named for its shape like a bird’s beak — the 
name comes from the Greek word kokkyx, which translates as cuckoo. This information 
would likely help Kanesha remember the name. 

Which ones would be easiest for you to remember? 

The answer will depend on students’ own background knowledge. 
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Basic Assumptions of Cognitive Psychology 

At the core of cognitive psychology are several basic assumptions about how people learn. 

* Cognitive processes inftmnce what h teamed. The specific things people nienrally do as they 
cry to interpret and remember what they sec, hear, and study—that is, their cognitive 
processes — have a profound effect on what they specifically learn and remember For 
example, in the opening case study, Kanes ha thinks about the nasal bone and humerus in 
ways that should help her remember them. However, she thinks about the sternum in a way 
that interfere* wirh her ability to remember ir correctly, and she gives little or no thought to 
why certain other bones have particular names. The extent to which Kanesha thinks about 
the material she needs to learn—and also him she thinks about it—affects her performance 
on the quiz. 


* People's cognitive processes can sometimes he inferred from their behaviors. Historically, some 
psychologists—especially behaviorists—have argued that we can't directly observe people's 
thinking and therefore can’t study it objectively and scientifically Cognitive psychologists 
disagree, suggesting that by observing peoples responses to various objeers and events, 
it's possible ro draw reasonable inferences —to make educated guesses—about the cognitive 
processes that probably underlie the responses. As an example of how we might learn about 
people’s cognitive processes by observing their behaviors, try the following exercise. 

u EXPERIENCING FIRSTHAND _ 

REMEMBERING 12 WORDS 

Read the 12 words below one time only. Then cover up the page, and write down the words in che 
order they come to mind. 


shirt 

table 

hat 

carrot 

bed 

squash 

pants 

potatoes 

stool 

chair 

shoe 

bean 


Did you write down the words in the order in which you had read them? Probably not. 
If you're like most people, you recalled the words by category—perhaps clothing first, then 
vegetables, then furniture. From the order in which you wrote the words (i.e., from your 
behavior),, we can draw an inference about an internal cognitive process that occurred as you 
learned che words: You mentally organized them into categories. 
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* People are selective about what they mentally process and learn. We human beings are constantly 
bombarded with information. Consider the many stimuli you're encountering at this very 
moment—for instance* rbe many letters on rhis page* die many others objeers you can see 
while you're readings the many sounds reaching your ears* and the various articles of cloth¬ 
ing touching your skin. You've probably been ignoring most of these stimuli until just 
now, when you were specifically asked ro think about them. 

Its useful to distinguish between sensation —one's ability ro detect stimuli in the envi¬ 
ronment—and pension- —one's interpretation of stimuli. For reasons you'll discover a hit 
larer* in's virtually impossible ro perceive (interpret) everything the body senses. Because 
learners can handle only so much information at a given tLme, they must choose a few 
things to focus on and ignore the rest. 

As an analogy, consider rhe hundreds of items a typical adult receives in the mail each 
year, not only in paper form from the post office bur also in electronic form through email. 
Do you open, examine* and respond ro every piece of mail? Probably not. Chances are that 
you process a few key items, inspect other items long enough to know that you don't heed 
them h and discard still others without even opening them. 

In much the same way* students encounter a great deal of new information every 
day—information delivered by way of teacher instruction* textbooks, bulletin boards, 
classmates’ behaviors, smartphones, and soon. They must inevitably make choices about 
which pieces of information are important for them. They select a few stimuli to exam¬ 
ine and respond to in depth, give other stimuli only a cursory glance, and ignore other 
stimuli altogether. 

* Meanings and andtirstandings are not derived directly from the environment; instead, they are con - 
.t tracted by the learner, Like Kanes ha, people litre n create their own unique understandings 
about a topic—understandings char may or may nor be accurate. The process of t 

lies at the core of many cognirive theories of learning; Learners rake numerous, separate 
pieces of information and use them to create a general understanding, interpretation, or 
recollection of some aspect of their world (e.g M Bminerd & Reyna, 2005; Lin & He, 2012; 
Neisser, iyf>7). Learning theories that focus primarily on the nature of rhis constructive 
process are collectively known as . Some constructivist theories focus pri¬ 

marily on how learners idiosyncratically construct knowledge on their own (rather than in 
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collaboration with ocher people); such theories fall mto a subcategory known as 

constructivism. 

To experience the process of consume cion firsthand, try the following exercise. 

EXPERIENCING FIRSTHAND 

" THREE FACES 

Look at the three black-and-white liguntrs shown here. What do you set in each oner' Most people 
perceive the figure on the left ro be that of a woman, even rhough many of her features are m iss¬ 
ing. Enough features are visible-—an eye, parts of the nose, mouth + chin, and hair—that you can 
construct a meaningful perception from them. Is enough information available in the other two 
figures for you to construct two more Faces? Construction of a face from the figure on rhe right 
may take a while* but it can lie done. 




Source! - Piglings rrnm ’‘■'Arpn in (fi* Dnurslopmnnt of Closure! Ahi ity in Chil^rnn'’ by C M Monnay, t9f>7, Cjnjgujin Jpymjil nf JTVyriFi nJngy. 
77 , p. 220 Copyright 1957 by Canadian Psychological Assoc Bt on. Reorinted with pam iuian. 


Objectively speaking T the three configurations of black splotches leave a lot to the imag¬ 
ination. The woman in the middle is missing half of her face, and the man on the right is 
missing the rop of his head. Yet knowing what human faces typically look like may have 
been enough to enable you to mentally add rhe missing features and perceive complete 
pictures. Curiously* once you've constructed faces from the figures, they then seem obvious. 
If you were to close this lx?ok now and nor pick it up again for a week or more, you would 
probably see the faces almost immediately, even if you had had considerable difficulty- per¬ 
ceiving them originally. 
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As teachers* we muse remember that students won't necessarily learn information exactly 
as we present it to them. In fact, they'll each interpret classroom subject matter in their 
own, idiosyncratic ways. And occasionally they may construct wirinformation, as Kanesha 
does when she counterproducrively connects the sternum to the stern of a boar. 

• Maturational changes in the brain enable increasingly sophisticated- cognitive processes with age. With 
the advent of new technologies for studying the brain, psychologists have teamed with 
experts in neurology and medicine ro learn more and more about how the brain functions 
and how it changes with age and experience. This body of research, known as either nou- 
or , has enabled cognitive psychologists to test vari¬ 

ous hypotheses about the precise nature of human learning and chinking. Furthermore, it 
has revealed that the human brain changes in many significant ways over the course of 
childhood and adolescence. Such changes are almost certainly one key reason why chil¬ 
dren become capable of increasingly effective cognitive processes, such as longer attention 
spans and enhanced ability to organize and integrate information (Atkins, Bunting. Bulger, 
& Dougherty, 2012; Kuhn, 2006; C. A. Nelson, Thomas* & de Ihutn, 2006). But rather 
than propose distinct stages of cognitive development (as Jean Piaget did), most cognitive 
psychologists believe that children's cognitive development can best be characterized as 
gradual trends* As we proceed through the chapter* we'll identify a number of developmen¬ 
tal trends in children s cognitive processes. 

Table 6,2 summarizes the assumptions just described and can help you apply them to your 
own teaching practice. 


PRINCIPLES/ASSIJMPTIONS 


TABLE 6.2 • Basic Assumptions of Cognitive Psychology and Their Educational Implications 

ASSUMPTION 

EDUCATIONAL IMPLICATION 

EXAMPLE 

Influence of cognitive 
processes 

• Encourage students to think about classroom 
subject matter in ways that will help them 
remember it. 

• When introducing the concept mammal , ask 
students to identify many examples of mammals. 

Behavior as a reflection 
of cognitive processes 

• Ask students to explain their reasoning, and 
look closely at what they do and say to make 
educated guesses about how they are thinking 
about classroom topics. 

• When a student says that 16 + 19 = 25 and that 27 
+ 27 = 44, hypothesize that the student is forget¬ 
ting to regroup—that is, when she adds 7 + 7, she 
forgets to carry the 1 in 14 to the tens column—and 
provide additional instruction about the regrouping 
process. 

Selectivity about 
what is learned 

• Help students identify the most important things 
for them to learn. Also help them understand 
why these things are important. 

• Give students questions they should try to answer 
as they read their textbooks. Include questions that 
ask them to apply what they read to their own lives. 

Construction of meanings 
and understandings 

• Provide experiences that will help students make 
sense of the topics they're studying, and regu¬ 
larly monitor students' understandings. 

• When studying Nathaniel Hawthorne's The Scarlet 
Letter, have students convene in small groups 
to discuss possible reasons that the Reverend 
Dimmesdale refuses to acknowledge that he is the 
father of Hester Prynne's baby. 

Increasing capacity for 
sophisticated cognitive 
processes with age 

^Take into account strengths and limitations of 
students' cognitive processing capabilities at 
different age levels. 

• When teaching kindergartners basic counting skills, 
accommodate their short attention spans by keep¬ 
ing verbal explanations brief and conducting a 
variety of active, hands-on counting activities. 
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A Model of Human Memory 

Cognitive psychologists have offered many explanations of how people mentally process and 
remember new information and events—explanations that fall into the general category of 

. Some early explanations portrayed human chinking and learn¬ 
ing as being similar to the ways computers operate, ft has since hccomc clear, however* that the 
computer analogy is too simple: People often think about and interpret information in ways 
that are hard to explain in the relatively simplistic, oiie-thing-always-leads-to-aiiother ways 
that are typical for computers (e.g,, Hacker* Dun Insky* ik Graesser, 2009a; G. Marcus* 2008; 
Minsky, 2006). 

Central to information processing theory is the concept of memory. In some instances we'll 
use this term to refer to learners 5 ability to mentally save previously learned knowledge or skills 
over a period of time, fti ocher instances well use it when talking about a particular location where 
learners put what they learn—-perhaps in working memory or long-term memory. 

The process of putting what is being learned into memory is called storage For example, 
each time you go to class, you undoubtedly it tyre some of the ideas presented in a lecture or class 
discussion You may store other information from class as well—perhaps the name of the person 
sitting next to you (George)* the shape and si*e of the classroom (rectangular, about 15 by 30 
meters)* or the pattern of the instructors shirt (a ghastly combination of orange and purple 
splotches). Yer learners rarely store information exactly as they receive it. Instead, they engage in 
encoding* modifying the information in some way. For instance* when listening to a story, you 
might imagine what certain characters look like—thus encoding some verbal input as visual im¬ 
ages. And when you see your instructors orange and purple shirt, you might think, “My instruc¬ 
tor desperately needs a wardrobe makeover”'—thus assigning a specific meaning and interpretation 
to what you’ve seen. 

At some point after scoring a piece of information, you may discover that you need to use it. 
The process of remembering previously stored information—rhat is* finding ir in memory—Is 
called . The following exercise illustrates this process. 
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As you probably noticed when you tried to answer these questions, retrieving some kinds of infor¬ 
mation from memory—your name, for instance—is quick and easy. Other things—perhaps the 
capital of France (Paris) and the year of Columbus s first voyage across the Atlantic (1492)—can be 
retrieved only after some thought and effort. Still other pieces of informations even though you 
may have stored them in memory at one time, may be almost impossible to retrieve. Perhaps the 
correct spelling of hors d*oeuvre falls into this category. 

Despite their common use of such terms as storage, encoding, and retrieval f information pro¬ 
cessing theorists don't all agree about the precise nature of human memory. However, many sug¬ 
gest that memory has three key components: a sensory register, a working (short-term) memory, 
and a long-term memory, A three-component model of human memory, based loosely on one 
proposed by Atkinson and ShifFrin in 1968 with modifications to reflect more recent research find¬ 
ings, is presented in Figure 6.1. The model oversimplifies the nature of memory to some degree 
(more about this point later), but it provides a good way to organize much of what we know about 
how memory works. 

Please note that in referring to three components of memory, we're not necessarily referring 
to three separate parts of the brain. The model of memory we describe here has been derived 
largely from studies of human behavior, rather than from studies of the brain. 

THE NATURE OF THE SENSORY REGISTER 

If you have ever played with a lighted sparkler at night, then you + vc seen the tail of light that fol¬ 
lows a sparkler as you wave it about. If you have ever daydreamed in class, you may have noticed 
that when you tune back in to a lecture, you can still hear the three or four words that were spoken 
just before you started paying attention to your instructor again. The sparkler's tail and the words 


FIGURE 6.1 A model of the human memory system. 
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that linger aren't actually out there in the environment. Instead, they’re recorded in your sensory 
register. 

The sensory register is the component of memory that holds the information you receive— 
the input —in more or less its original, »wencoded form. Thus, visual input is stored in a visual 
form, and auditory input is stored in an auditory form (e.g., Coltheart, Lea, & Thompson, 1974; 
Cowan, 1995). The sensory register has a large capacity: It can hold a great deal of information at 
any one time. 

That’s the good news. The had news is that information stored in the sensory register 
doesn’t last very long (e.g., Cowan, 1995; Dahan, 2U10; Wingfield & Byrnes, 1981), Visual infor¬ 
mation (i.e., what you see) probably lasts for less than a second. For example, one of us authors 
(Jeanne) can never spell out her entire first name with a sparkler: The J always fades before she gets 
to the first it no matter how quickly she writes in the night air. Auditory information (i.e., what 
you hear) probably lasts slightly longer, perhaps for 2 or 3 seconds. To keep information for any 
time at all, then, learners need to move it to working memory > Whatever information isn’t moved is 
probably lost, or forgotten. 

MOVING INFORMATION TO WORKING MEMORY: 

THE ROLE OF ATTENTION 

Sensory information, such as the light cast by a sparkler, doesn’t last very long no matter what we 
do. But we can preserve a memory of it by encoding it in some minimal way—for instance, by 
“seeing” (i.e., perceiving) the letters Jea in a sparklers curlicue tail. In the model of memory pre¬ 
sented in Figure 6.1, the first step in this process is tt« ; Whatever someone -mentally pays atten¬ 
tion to mot’es into working memory. If information in the sensory register doesn't get a person's atten¬ 
tion, it presumably disappears from the memory system. 

Paying attention involves directing not only the appropriate sensory receptors (in the eyes, 
ears, etc.) but also the mind toward whatever needs to be learned and remembered. Imagine your¬ 
self reading a textbook for one of your classes. Your eyes are moving down each page, but you're 
thinking about something altogether different—a recent argument with a friend, a high-paying 
job advertised on the Internet, or your growling stomach. What will you remember from the 
textbook? Absolutely nothing. Even though your eyes have been focused on the words in the 
book, you haven’t been mentally attending to the words, 

Young children’s attention often moves quickly from one thing to another and is easily drawn 
to objects and events unrelated to the task at hand. For example, although decorating walls with 
colorful pictures and other images can make a kindergarten classroom more appealing for children, a 
lot of colorful decor is likely to distract many kindergartners from their lessons (Fisher, Godwin, & 
Seltman, 2014), As children grow older, they become better able to focus their attention on a par¬ 
ticular task and keep it there, and they’re less distracted by irrelevant thoughts and events. Yet even 
adult learners can’t keep their minds on a single task all the time (E. Barron, Riby, Greer, & 
Smallwood, 2011; S. M. Carlson Si Moses, 2001; Immordino-Yang, Christodoulou, & Singh, 2012). 

Even when learners are paying attention, they can attend to only a very small amount of 
information at any one time. In other words, attention has a limited capacity (Cherry, 1953; Cowan, 
2007). For example, if you're sitting in front of your television set with your textbook open in 
your lap, you can attend to a Big Bang Theory rerun playing on TV or to your book, but not to both 
simultaneously. And if, in class, you’re preoccupied with your instructors desperate need tor a 
fashion makeover, youTe unlikely to be paying attention to the lecture itself. 
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Exactly how limited is the limited capacity of human attention? People can often perform 
two or three well-learned* automatic tasks at once. For example, you can walk and chew gum si¬ 
multaneously* and you can probably drive a car and drink a cup of coffee at the same time. But 
when a stimulus or event is detailed and complex (as both textbooks and Big Bang Theory reruns 
are) or when a task requires considerable thought (as understanding a lecture and driving a car on 
an icy mountain mad would), then people can usually attend to only one thing at a time. Despite 
our best efforts, we human beings are not very good at multitasking (Foerde, Knowlton, Sc 
Poldrack, 2006; Lien, Ruth ruff, & Johnston, 2006), 

As teachers, we must remember that attention isn't just a behavior; it s also a mental pro¬ 
cess. The Into the Classroom feature “Getting and Keeping Students' Attention" presents several 
effective strategies for keeping students' minds on classroom topics. 

THE NATURE OF WORKING (SHORT-TERM) MEMORY 

Working memory is the component of human memory where we hold attended-to information for 
a short time while we try to make sense of it. Working memory is also where much of our active 
cognitive processing occurs. For instance, its where we think about the content of a lecture, ana¬ 
lyze a textbook passage, or solve a problem. Basically, this is the component that does most of the 
mental work of the memory system—hence its name, working memory. 

Rather than being a single entity, working memory probably has several components for 
holding and working with different kinds of information—for example, visual information, audi¬ 
tory information, and the underlying meanings of events—as well as a component that integrates 
multiple kinds of information. As shown in Figure 6.1, working memory may also include a 
that focuses attention, oversees the How of information throughout the memory 
system, selects and controls complex voluntary behaviors, and inhibits counterproductive thoughts 
and actions (Baddcley, 2001; Banich, 2009; Logie, 2011). Such processes—collectively known as 
—improve over the course of childhood and adolescence (largely as a result of 
brain maturation) and significantly enhance students’ academic performance (Atkins et al., 2012; 
J. R. Best & Miller, 2010; Hasten et al., 2012). 

Information stored in working memory doesn’t last very long-—perhaps 5 to 20 seconds at 
most—-unless the learner consciously does something with it (c.g., Baddcley, 2001; L. R. Peterson 
& Peterson, 1959; W, Zhang & Luck, 2009). Accordingly, this component is sometimes called 
short-term memory . For example, imagine that you need to call a neighbor, so you look up the neigh¬ 
bor’s number in a telephone directory. Because you’ve paid attention to the number, it's presumably 
in your working memory. But then you discover that you can’t find your cell phone. You have no 
paper and pencil handy. What do you do to remember the number until you have access to a phone? 
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If you're like most ptroplt, you probably repeat it to yourself over and over again. This, process, 
known as , keeps information in working memory tor as long as you're will¬ 

ing co tonrinut talking co yourself. Bur once you stop, rhe number will disappear fairly quickly. 

The amount of in forma cion children can hold in working memory increases a bir with age T 
probably as a result of both brain maturation and the acquisition of more effective cognitive pro¬ 
cesses cBarrouiUet & Catnos, 2012; Ben-Yehudah & Fifi, 2007; Kail r 2007). Yet even adults have 
only so much "room' 1 to simultaneously hold and think about information. To see what we mean, 
pur your working memory to work for a moment in the following exercise. 

rm EXPERIENCING FIRSTHAND _ 

' DIVISION PROBLEM 

Try computing the answer to this division problem in your head: 

59 ) 49,383 

- H 


Did you find yourself having trouble remembering some parts of the problem while you 
were dealing with other parts? Did you ever arrive at rhe correct answer of 837? Most people can't 
solve a division problem with this many digits unless they write it down. Working memory fnsr 
doesn't have enough space both ro hold all rliat information and ro perform mathematical calcula¬ 
tions with it. Like attention, working memory has a limited tapavify —perhaps just enough for a 
telephone number or very short grocery list (Cowan, 201 U; Logic, 201 1; G. A. Miller, 1956). 

Virtually any learning activity imposes a —a certain amount of information 

chan learners musr simultaneously think about, along with certain ways that they musr think 
about it, in order ro make sense of and remember what rbey're studying (R. H. Mayer, 2011b; 
Plass, Moreno, & Brunken, 2010; Sweller, 1988* 2008). As. teachers, then, when we design and 
conduct lessons, we must consider just how much oi a load students' working memories can rea¬ 
sonably handle at any given time. For example, we should minimize information that's irrelevant 
to the topic ar hand. We should pace the presentation of imporran: information slowly enough 
char students have rime ro effectively process what they're seeing and hearing. And we might re- 
pear the same idea several rimes (perhaps re wore ling ir each time), srop to write important points 
on :he board, and provide several examples and illustrations. 

We authors sometimes hear students talking about putting class material in "short-term 
memory 11 so that they can do well on an upcoming exam. Such a statement reflects the common 
misconception that this component of memory lasts for several hours, days, or weeks. Now you 
know otherwise. Working memory is obviously not rhe place to leave information chat you need for 
an exam larer in the week or even information you need for a class later in the day. For such infor¬ 
mation, storage in long-term memory—the filial component of rhe memory system—is in order. 

MOVING INFORMATION TO LONG-TERM MEMORY: 
CONNECTING NEW INFORMATION WITH PRIOR KNOWLEDGE 

Jn the model of memory depicted in Figure 6.1, the arrow between working memory and long¬ 
term memory points in both directions. Effectively storing new informarion in long-term memory 
usually involves connecting it to relevant information that’s already in long-term memory—a 
process that requires bringing the "old” information back into working memory. The following 
exercise can give you an idea of how this might happen, 
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No doubt the second letter string was easier to learn because you could relate it to something 
yon already knew: the words familiar words* ! low easily were you able to learn and remember the pic¬ 
ture? Do you think you could draw it from memory a week from now? Do you think you could re¬ 
member it more easily if it had the title "Birds Eye View of a Cow T boy Riding a Bicycle”? The answer 
to the last question is almost certainly yes* because die title would help you relate the picture to famil¬ 
iar shapes, such as those of a bicycle and a cowboy hat (c,g,, see Bower, Karlin, & Dueck, 1975), 

THE NATURE OF LONG-TERM MEMORY 

Long-term memory is where learners store their general knowledge and beliefs about the w T orld, 
die things they’ve learned from formal instruction (e.g. T the capital of France, the correct spelling 
of hors domvre)} and their recollections of events in dieir personal lives. It's also where learners 
store their knowledge about how to perform various actions, such as how to dribble a basketball, 
use a cell phone, and do long division. 

Much of the information scored in long-term memory is interconnected. To see w r hat we 
mean, try the next exercise. 

B EXPERIENCING FIRSTHAND _ 

STARTING WITH A HORSE 

What's the first word chat comes co mind when you see the word horse? And what word does chat 
second word remind you of? And what does the third word remind you of? Beginning with the 
word horn, follow your train of thought, letting each word remind you of a new word or short 
phrase, for a sequence of at least eight words or phrases. Write down the sequence of things that 
come to mind. 


You probably found yourself easily following a train of chough r from the w T ord horse, perhaps 
something like the route that one of us authors followed: 

horse —> cowboy —> lasso —> rope —> knot —> Girl Scouts —> cookies —> chocolate 
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The last word in your sequence might be one wirh little or no obvious relationship ro 
horses. Yet you can probably see a logical connection between each pair of items in the sequence. 
Related pieces of information tend to be associated with one another in long-term memory* per¬ 
haps in a network similar to the one depicted in Figure 6,2, 

Information stored in long-term memory lasts much* much longer than 
information stored in working memory— perhaps it lasts a day* a week, a month, 
a year, or a liferime* depending on a variety of factors that we'll examine in up¬ 
coming sections of the chapter. In addition to its indefinitely long duration, 
long-term memory seems to be capable of holding as much information as a 
learner needs to store there. There’s probably no such thing as “running out of 
room/' In fact, for reasons you’ll discover shortly* the more information already 
stored in long-term memory* the easier it is to learn new things. 

LEARNING, MEMORY, AND THE BRAIN 

Historically, theorists and researchers have believed that the physiological basis for 
must learning and memory lies in changes in the interconnections among neurons— 
in particular, in forming new synapses, strengthening existing ones, or eliminating 
counterproductive ones (e.g.,. M. I. Posner & Rothbart* 2007 \ Siegel, 20L2; 
Trachtenberg et ah. 2002), In addition some learning may involve the formation of 
new neurons* especially in a small, seahorse-shaped structure in die middle of each 
side of the brain—a structure called the hippocampus —and possibly also in certain 
areas of the cortex. New learni ng experiences appear to enhance the surv ival rate and 
maturation of the young neurons; without such experiences, these neurons slowly die 
away (Leuner et al., 2004; C A. Nelson et ah* 2006; Spalding et ah, 2013X 

Within the last few years, some researchers have begun to speculate that 
certain star-shaped cells in the brain* known as n are just as important 



as neurons—possibly even more important—in learning and memory. Figure 6.3 illustrates the 
general nature of an astrocyte and its connections with both neurons and the local blood supply. In 
human beings* astrocytes far outnumber neurons* have many connections with one another and 
wirh neurons* and appear to have considerable control over what neurons do and don't do and how 
much neurons com muni care wirh one another. A normal brain produces many new as r mbytes 
throughout its Jile span (X. Hun erah t 2013;; Koob, 2009; Oberheim et al., 2009). 

As for where learning occurs, the answer is; many places. Key in the process is the c&ri&e, the 
large, lumpy structure that covers the top and sides of the brain. The part of the 
cortex thar’s right behind the forehead—the prefrontal CQrtvx- — seems to be the 
primary headquarters lor working memory and its central executive, although 
all of the cortex may be active ro a greater or lesser extent in interpreting new- 
input in light of previously acquired knowledge (Chein & Schneider, 2012; 

Gonsalves & Cohen* 2010; Huey, Krueger, & Graf man* 2006; Nee* Berman, 

Moore, &Jonides, 2008). The hippocampus is also actively involved in learning, 
in that it pulls together the information it simultaneously receives from various 
parrs of the brain (Bauer* 2002; Squire & Alvarez* 1998). 

As you mighr guess, a healthy brain is essential for effective learning. The 
Applying Brain Research feature "Enhancing Students 1 Brain Functionirig" 
presents four general recommendations that are grounded in brain research. 

CRITIQUING THE THREECOMPONENT MODEL 

As mentioned earlier* the three-componenr model just described oversimpli¬ 
fies—and probably overcompurtmentaliitS—the nature of human memory. For 
example, attention may he an integral part of Working memory, rather than the 
separate entity depicted in Figure 6.1 (Cowan* 2007; Kiyonaga & Egner* 2014; 

Oberauer& Hein, 2012). Furthermore, studies conducted by neuropsycho log isrs 
and orher researchers have yielded mived resulrs about whether working mem¬ 
ory and long-term memory are distinctly different entities (e.g.* Baddcley, 2001; 

Nee et al M 2008; Oztekin, Davachi, & McElnee* 2010; Talmi, Grady, Goshen- 
Got ts tern* & Moscovitch, 200>). 


Astrocytes are one variety of the 
brain's glial cells, described in 
Chapter 2. 
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Some psychologists have proposed that working memory and long-term 
memory simply reflect different states of a single memory (e.g.* J, R, Anderson, 2005; 

Cowan, iyy5; Ruchkin, Grafman, Cameron, & Berndt, 2003). According to this view, all infor¬ 
mation stored in niemory is in either an active or inactive state. Active information, which may 
include both incoming information and information previously stored in memory, is what people 
are currently paying attention to and thinking about'—information weVe previously described as 
being in working memory. As attention shifts, other pieces of information in memory become 
activated, and the previously activated information gradually becomes inactive. The bulk of infor¬ 
mation stored in memory is in an inactive state* such that people aren't consciously aware of it; 
this is information we've previously described as being in long-term memory. 

Despite its imperfections, the three-component model can help us remember aspects of 
human I earning and memory that we teachers should take into account as we plan and teach les¬ 
sons, For example* the model highlights the critical role of attention in learning, the limited capacity 
of attention and working memory, the inttrcQnmctednesi of the knowledge learners acquire* and the 
importance of relating new information to things learned previously. 

MyEdLab Sell-Check 6.2 

MyEdLab Application Exercise 6.1 . In this exercise, you can apply your knowledge 
of memory's key components to various classroom scenarios. 


Long-Term Memory Storage 

Regardless of whether there are three truly distinct components of memory, we human beings 
remember a great many things for a considerable length of time—often for our entire life spans. 
In this sense* at least, a good deal of wTiat we know and can do is in long-term memory. 
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It appears that information stored in long-term memory can be encoded in a variety of forms 
(e.g., Barsalou, Simmons, Barbey* & Wilson, 2003; Brainerd & Reyna, 2005; Sadoski & Paivio, 
2001). Some information may be encoded in a verbal form, perhaps as actual words. Things you re¬ 
member word for word fc,g,, your name, your address, certain song lyrics) are all verbally encoded. 
Other information may be encoded as imagery —as it appears perceptually. For example, if, in your 
mind, you can see the face of a relative, hear that person's voice, or conjure up a mental whiff of the 
persons favorite perfume or aftershave lotion, you're retrieving images. Finally, a great deal of infor¬ 
mation in long-term memory is probably encoded semantically —as a set of underlying meanings. 

All of the preceding examples are instances of —knowledge that 

relates to the nature of hou* things are , were, or will he. Declarative knowledge encompasses both 
general world know ledge (collectively known as semantic memory) and recollections of specific life 
experiences (collectively known as episodic memory). Not everything in long-term memory is de¬ 
clarative in nature, however. People also acquire edg€; that is, they learn hmi> to 

do things (e.g^J. R. Anderson, 1983; Phye, 1997; Tulving. iyS3). You probably know r how to ride 
a bicycle f w r rap a birthday present, and multiply a three-digit number by a two-digit number. To 
perform such actions successfully you must adapt your behavior to changing conditions. For ex¬ 
ample, when you ride a bike, you must be able to turn left or tight when an object blocks your 
path, and you must be able to come to a complete srop when you reach your destination. 
Accordingly, procedural know-ledge often includes information about how r to respond under dif¬ 
ferent circumstances—-it involves knowing when to do certain things (either physically or mentally). 
\n such instances it s also known as 

Most declarative know ledge is explicit knowledge; Once wo recall ic, we re quire conscious 
of what it is we know. But a good deal of procedural knowledge is iplicii In : We can’t 

consciously recall or explain it, but it affects our thinking or behavior nonetheless (P. A, Alexander, 
Schallert, & Reynolds, 2009; J. R. Anderson, 2005; M. L Posner & Rorhbart, 2007). Another dif¬ 
ference is that declarative knowledge can sometimes be learned very quickly, perhaps after a single 
presentation, whereas procedural knowledge is often acquired slowly and only with considerable 
practice. 
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HOW KNOWLEDGE CAN BE ORGANIZED 

As we consider the nature of long-term memory storage, it's helpful to remember that, to a con- 
si derabie degree, learners CQWstrutt their knowledge and tinders rand i ngs. In the process of con¬ 
structing knowledge,. learners often create well-integrated enti ties rhat encompass particular ideas 
or groups of ideas. For example,, beginning in infancy, human beings form jts rhat enable 

eh cm to categorize ob jeers and events (G. Mandltr, 2011; J. M. Handler, 2007; Quinn, 2002). 
Some concepts, such as butterfly , chair, and backstf&kt f, refer to a fairly narrow range of objects or 
events. Other concepts are fairly general ones that encompass many more-specific concepts. For 
example, the concept iwert includes ants, bees, and butterflies (e.g. T see Figure fi.-l). The concept 
M'ifttmfig includes the backstroke, dog paddle, and butterfly. As you can see, some words (such as 
butterfly) can he associated with two very different, more general concepts (such as insects and swim¬ 
ming) and so might lead someone to follow a train of thought such as this one: 

horse cowboy —> Jasso —> rope —> knot —t Girl Scouts —> camping 

—> outdoors —> nature —> insect —> butterfly —> swimming 

By combining numerous objeers or events into single entities, concepts cake some of rhe 
strain off of working memory 's limited capacity (G, Mandler, 2011; Oakes Sc Rakison T 2003). For 
instance, the concept mjkcuh takes very little "space" in working memory despite the many things 
we know about molecules, such as their composition and very 1 tiny size. The Into the Classroom 
feature "Teaching Concepts” offers suggestions for fostering concept learning in a variety of aca¬ 
demic disciplines. 

Learners also pull some concepts together into general understandings of what things are 
typically like. Such under standings are sometimes cal ltd (t.g,, Runnel hart & Drtony, 

1977; Schraw, 200fi; Swelleg 2010). For example. Jet's rerurn onee again ro the concept horse. You 
know whar horses look like, of course, and you can recognize one when you see one. I knee, you 
have a concept for horse. Bur now think about rhe many tilings you know dbo/tf horses. What do 
they eat? How do rliey spend their timer 1 Where are you most likely to see them? You can proba¬ 
bly retrieve many Gets about horses, perhaps including their fondness for oats arid carrots, their 
love of grazing and running, and their frequent appearance in pastures and at racetracks. The vari¬ 
ous things you know about horses are closely interrelated in your long-term memory in the form 
of a "horse" srhema. 

People have schemas not only about objects but also about events. When a schema involves 
a predictable sequence of events related to a particular activity,, it's sometimes called a .The 
next exercise provides an example. 
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u EXPERIENCING FIRSTHAND _ 

JOHN 

Read the following passage &n$ time only. 

John was feeling bad today so he decided co go see the family doctor. He checked in with the doctor’s 
receptionist, and then looked through several medical magazines chat were on the table by Ins chair. 
Finally the nurse tame and asked him to take off his clothes The doctor was very nice to him. He 
eventually prescribed some pills for John. Then John left the doctor's office and headed home. (Bower* 
Black, & Turner, 1979, p, 190) 

--- M 


You probably had no trouble making sense of the passage because you've been to a doctor s 
office yourself and have a schema for how those visits usually go. You can. therefore fill in a number 
of derails that the passage doesn't cell you. For example, you probably inferred char John actually 
umn to the doctor’s office, although che story omits this essential seep. Likewise, you probably 
concluded that John took off his clothes in the examination room,, mt in the waiting room, even 
though the story doesn't tell you where John did his striprease. When critical information is miss¬ 
ing., as is true in the srory about John, schemas and scripts often enable learners ro fill in the gaps 
in a reasonable way. 

On a much larger scale, human beings—young children included—construct general un¬ 
derstandings and belief systems, or s, about particular aspects of the world (Gelman, 2003; 

Keil & Newman, 2008; Wellman & Gel man, 1998). Such theories include many concepts and die 
relationships among them (e.g., correlation, causc-and-effecc). To see what some of your own 
theories are like, try the next exercise. 


EXPERIENCING FIRSTHAND 

COFFEEPOTS AND RACCOONS 



Consider each of the following situations: 

!. People took a coffeepot that looked like Drawing A. They removed the handle, sealed die 
cop, took off che cop knob, scaled the opening co che spout, and removed the spout. They 
also sliced off the hase and attached a Hat piece of mecah They attached a little stick, cut out 
a window, and filled the metal container with birdseed, When they were done, it looked 
like Drawing B. After these changes, was this a coffeepot or a bird feeder? 



2 t Doctors took the raccoon in Drawing C and shaved away some 
of its fur. They dyed what was left black and then bleached a 
single white stripe down the center of the animal's back. Then, 
with surgery, they pur in its body a sac of super-smelly odor, just 
like the smell a .skunk has. After they were all done, the animal 
looked like Drawing D, After the operation, was this a skunk or 
a raccoon? 


(Botti setnarioc basic on Kcil, 19B 1 ?, p, 134} 

- mm 


Chances arc, you concluded chat the coffeepot was transformed into a bird feeder but that 
the raccoon was still a raccoon despite its cosmetic makeover and stinky surgery, Now how is it 
possible that the coffeepot could be made into something entirely different, whereas the raccoon 
could not? Even young children seem to make a basic distinction between human-made objects 
(e_g. t coffeepots, bird feeders) and biological entities (e.g., raccoons, skunks) (Gelman & Kaiish, 
2006; Inagaki & Hatano, 2006; Kdl, 1986, 1989). For instance, human-made objects are defined 
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largely by the fimtims they serve (e r g r , brewing coffee, feeding birds), whereas biological entities 
are defined primarily by their origins (e.g., the parents who brought them into being, their DMA). 
Thus, when a coffeepot begins to hold birdseed rather than coffee, it becomes a bird feeder because 
its function has changed. But when a raccoon is cosmetically and surgically altered to look and 
smell like a skunk, it still has raccoon parents and raccoon DNA and so can t possibly he a skunk. 

By the time children reach school age, they've already constructed basic theories about their 
physical f biological, social, and psychological worlds (Flavell, 2000; Geary, 2003; Torney-Purta* 
1994; Wellman & Gelman, 1998). They’ve also constructed preliminary theories about the nature 
of their own and other people s thinking. In general, self-constructed theories help children make 
sense of and remember personal experiences, classroom subject matter, and other new information 
(Gel man, 2003j Reiner, Slotta 7 Chi, & Resnick, 2000; Wellman & Gel man, 1998). Yet because 
childrens theories often evolve with little or no guidance from more knowledgeable individuals, 
they sometimes include erroneous beliefs about the world that can wreak havoc with new learning 
(more about this point later in the chapter). 

HOW DECLARATIVE KNOWLEDGE IS LEARNED 

Especially when talking about the kinds of declarative knowledge acquired at school * learning 
theorists distinguish between tw T o general forms of long-term memory storage processes—rote 
learning and meaningful learning—and among more specific storage processes that differ consid¬ 
erably in their effectiveness (see Table 6.3). 

ROTE LEARNING 

learners engage in when they try to learn and remember something without attach¬ 

ing much meaning to it. For example, in the ‘Letters and a Picture” exercise presented earlier, you 
would be engaging in rote learning if you tried to remember the letter string FAM1LJARWORDS 
simply as a list of isolated letters or if you tried to remember the cow boy/bicycle drawing as a col¬ 
lection of random, unrelated lines and curves. 


Islamic Online University © 





Psychology of Education 201 


One common form of rote learning is I, repeating something over and over within 

a short time frame (typically a few minutes or less), either by saying it aloud or by continuously 
thinking about it in an unaltered, verbatim fashion. Earlier we described how maintenance re¬ 
hearsal—verbally repeating something over and over—helps us keep information in working 
memory ? indefinitely. Contrary to what many students think* however, rehearsal is not a very effec¬ 
tive way of scoring information in long-term memory. If a learner repeats something often enough, 
it might eventually “sink in,” but the process is slow, laborious, and not much fun r Furthermore, 
for reasons we'll identify later, people who use rehearsal and other forms of rote learning often 
have trouble remembering what they’ve learned (J. R. Anderson, 2005; Craik & Watkins, 1^73; 
McDermott & Naaz, 2014). 


CO M PA RF/CONTRAS T 


TABLE 6.3 • Long-Term Memory Storage Processes 

PROCESS 

DEFINITION 

EXAMPLE 

EFFECTIVENESS 

Rote learning: Learning primarily through repetition and practice, with little or no attempt to make sense of what is being learned 

Rehearsal 

Repeating information verbatim, 
either mentally or aloud 

Word-for-word repetition of a for¬ 
mula or definition 

Relatively ineffective: Storage is slow, 
and later retrieval is difficult 

Meaningful learning: Making connections between new information and prior knowledge 

Elaboration 

Embellishing on new information 
based on what one already knows 

Generating possible reasons that 
prominent people in history made 
the decisions they did 

Effective if associations and additions 
made are accurate and productive 

Organization 

Making connections among various 
pieces of new information 

Thinking about how one's lines in 
a play relate to the play's overall 
story line 

Effective if organizational structure is 
legitimate and consists of more than just 
a list of discrete facts 

Visual imagery 

Forming a mental picture of some¬ 
thing, either by actually seeing it or 
by envisioning how it might look 

Imagining how various characters 
and events in a novel might have 
looked 

Individual differences in effectiveness; 
especially beneficial when used in combi¬ 
nation with elaboration or organization 
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Verbally rehearsing information is probably better than not actively processing it tit all,, 
and rehearsal may be one of the L few strategies students can Lise when they have little prior 
knowledge to draw on ro help them understand new material (E. Wood, Willoughby, Eolger, 
& Younger, 1993). For example, in the opening case study Kanesha resorts m rehearsal in her 
efforts to remember such seemingly nonsensical bone names as. the coccyx, clavicle,, and patella. 
Ideally, however, we should encourage students to engage in meaningful learning whenever 
possible. 

MEANINGFUL LEARNING 

Jn contrast to rote learning, amlng involves recognizing a relationship between 

new information and something already stored in long-term memory. Whenever we use such 
words as tomprehttsiw and understanding, we're talking about meaningful learning. In the vast 
majority of cases, meaningful learning is more effective than rote learning for storing informa¬ 
tion in long-term memory (R. E. Mayer, 1996; S welter, 2010; Witt rock* 1974). Its especially 
effective when learners relate new ideas nor only to whar they already know about the world but 
also to what they know or believe abour ihi'msflve. t— for instance, to self-descriptions or personal 
life experiences (Hearherton, Macrae* & Kelley, 2004; Kesehir & Qishi, 201U; Rogers, Kuiper, & 
Kirkefj 1977). 

Meaningful learning takes a variety of forms. Three forms that researchers have studied in 
depth arc elaboration, organization, and visual imagery. All three arc constructive in nature: They 
involve combining several pieces of information into a meaningful whole. 

Elaboration. In i, learners use rheir prior knowledge to embellish on a new idea, 

thereby storing morv information than was actually presen red. For example, when one of us authors 
took a course in Mandarin (Chinese in high school, she learned that rhe Chinese word means 

ls we.” " Ahaf she thought ro herself* "the sign on the restroom chat we girls use says womHn" (albeit 
without the tout mark over the o). Similarly, a student who reads that a certain species of di no¬ 
saurs had powerful jaws and sharp, pointed teeth might correctly deduce that those dinosaurs 
were meat eaters. And when a student learns that the crew on Columbus's first trip across the 
Adamic threatened ro revolt, the student might speculate, ,J I bet the men were really frightened 
when they continued to travel wesr day alter day without evtr seeing signs of land.” 
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As well see later in the chapter* learners sometimes elaborate on new information in inac¬ 
curate and counterproductive ways. On average, however, the more students elaborate on new 
material—that is* the more they use what they already know to help them understand and inter¬ 
pret new material—the more effectively they will store and remember it. Thus, students who 
regularly elaborate on what they learn in school usually show higher achievement than those who 
simply cake information at face value (J. R. Anderson, 2005; McDaniel ik Einstein, 1989; Paxton, 
1999; Waters, 1982). 

One effective way to encourage e lab oration in the classroom is to have students talk or 
write about a topic—for instance* to summarize what they've learned, relate new" concepts to 
their personal experiences, or express and defend certain positions on controversial topics (e.g.* 
Bangert-Drowns, Hurley, & Wilkinson, 2004; Shanahan, 2004), Another good strategy is to 
ask questions chat require students to expand on something theyVe fust learned—questions 

such as "How would you use ... to . ? hl and “What do you think would happen if. . . ?'' 

(A. King* 1992, p. 309; MeCrudden & Schraw, 2007). Still another approach is to have stu¬ 
dents work in pairs or small groups to formulate and answer their oun elaborative questions. 
Different researchers call such group questioning either dahorative interrogation or guided peer 
qtmti&ning (Dunlosky, Rawson, Marsh* Nathan, & Willingham, 2013 ; A, King, 1994, 1999; 
Ozgungor & Guthrie, 2004), In the following dialogue, fifth graders Katie and Janelle are 
working together to study class material about tide pools. Katie's job is to ask Janelle questions 
that encourage elaboration: 

Katie: How are the upper tide zone and the lower tide zone different? 

Janelle: They have different animals in them. Animals in the upper tide zone and splash 
zone can handle being exposed—have to be able to use the rain and sand and wind and 
sun-—and they don e need that much water and the lower tide animals do. 
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Katie: And they can be softer cause they don't have to get hit on the rocks. 

jane lie: Also predators. In the spray zone it s because there's predators like us people and 
all different kinds of stuff that can kill the animals and they won t survive, but the lower 
tide zone has not as many predators, 

Katie: But wait! Why do the animals in the splash zone have to survive? (A. King, 1999, 
p. 97) 

Notice that the two girls are continually relating the animals' characteristics to survival in differ¬ 
ent tide zones, and eventually Katie asks why animals in the splash zone even need to survive. Such 
analyses are quite sophisticated for fifth graders. Just imagine what high school students might be 
able to do as they become increasingly capable of abstract and hypothetical thinking! 

Organization* On average, we humans learn and remember a body of new information more 
easily when we pull it together in some reasonable way (c.g.* McNamara Sl Magliano, 2009; 
Nesbit Sc Adesope, 2006; D r H r Robinson Sc Kiewra, 1995). Such organization involves making 
connections among various pieces of new information and forming an overall cohesive structure. 
For example, a learner might group information into categories, as you probably did in the 
''Remembering 12 Words” exercise near the beginning of the chapter. 

An even better way of organizing information is to identify interrelationships among its 
various parts. For instance, when learning about velocity f acceleration , force t and mass in a physics 
class, a student might better understand these concepts by seeing how they’re interconnected— 
perhaps by learning that velocity is the product of acceleration and time (v = a x t) and that an 
objects force is determined by both its mass and its acceleration (/= m x a). The trick is not sim¬ 
ply to memorize the formulas (that would be rote learning) but rather to make sense of the rela¬ 
tionships that the formulas represent. 
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Its often helpful to g\ vc students sped fie 1 structures they can use to organize information. For 
example, the web I ike note-raking form shown in Figure b.} can help elementary students organize 
what they learn about tarantulas. Another effective structure is a two-dimensional matrix or cable 
char enables students ro compare several items wirh respect ro various characteristics—for instance, 
how various geographical regions differ in topograph y T climate, economic acri viri.es> and cultural 
practices CR. K. Atkinson rr al., 1999; Kiewra, HuBois, Chrisrian, & McShane, I9S8; H, H. 
Robinson ik Kiewra, 1995). A third approach is to teach students how to create — 

diagrams rhat depict the concepts of a unit and their interrelationships (Hattie, 2009; Ncsbit & 
Adesope, 2006; Novak, 1998). Figure 6.6 shows concept maps that two different studenrs might 
construct after a lesson abour gorillas. The concepts themselves are circled, and their interrelarion- 
ships nire indicated by lines with words or short phrases. 

Several concept-mapping software programs (e.g. r 
Kidspiration, MiridMappcr JrJ are available for creating 
arid modifying concept maps quickly and easily. 

Not only can. selffconstructed organizational struc¬ 
tures lie Ip students learn more effectively, bur they can also 
help teachers ais&s students' learning. For example, the 
concept map on the left side ul Figure 6.6 reveals only 
spotty, 1 fag men ted knowledge about gorillas. Furthermore > 
the student has two ideas that need correction. First, con¬ 
trary to a common stereotype, gorillas don't regularly 
swing from trees, although young ones may occasionally 
climb a tree co escape danger. Second p gorillas aren't espe¬ 
cially lb fierce 1 ” creatures. For the most part., they live a 
peaceful existence within their family group; they get 
nasry Ce.g., by beating their chests) only when an unfamil¬ 
iar human being, non-family-member gorilla, or other po¬ 
tential encroacher rhrearens rheir rtrrirory. 

Visual imagery. Harlier we mentioned imagery as one 
possihle way in which information might be enabled in 


FIGURE 6.5 Using a form his 
provided, 7-year-old Tony org 
about tarantulas* 
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long-term memory. Many research studies have shown that —forming mental pic¬ 

tures of objects or ideas—can be a highly effective method of staring information (Sadoski & Paivio, 
2001; D. L. Schwartz & Heiser, 20()(S; UrgoJites & W<jod ? 201 3). To show you how effective visual 
imagery can be, rhe nest exercise will reach you a few words in Mandarin Chinese. 

B EXPERIENCING FIRSTHAND _ 

FIVE CHINESE WORDS 

Try learning chest five Chinese words by forming rhe visual images we describe (don’t worry 
about learning the tone marks over the words): 


Chinese Word 

English Meaning 

T iriage 

fang 

house 

Picture a boast with fangs growing on 
its roof and walls, 

men 

door 

Picture a resrroom door wirli die word 
Mf.N painted on ir. 

ke 

guest 

Picture someone giving someone else 
(the guest) a key to the house. 

fan 

food 

Picrure a plate of food being cooled by 
a ftn. 

shu 

book 

Picture a shot with a book sticking out 


of fit. 

Now find something else to do lor a couple of minutes., Stand up acid stretch, get a glass of water, 
or use the restroom. But be sure to come back to your reading in just a minute or two. 

Now char you're back, cover the list of Chinese words, English meanings, and visual images. 
Then cry to remember what each word means: 

ke fan men lang shu 
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DEVELOPMENTAL TRENDS IN STORAGE 
PROCESSES FOR DECLARATIVE INFORMATION 

Meaningful learning—relating new information to prior 
knowledge—probably occurs in one form or another at virtually all age levels. More specific strat¬ 
egies—such as rehearsal, organization, and visual imagery—are fairly limited in the early elemen¬ 
tary years but increase in both frequency and effectiveness over the course of childhood and adoles¬ 
cence. The frequency of elaboration—especially as a process that learners intentionally use—picks 
up a hit later, often not until adolescence, and is more common in high-achieving students. Table 
6,4 provides more detailed information on the nature of long-term memory storage processes at 
different grade levels. 

HOW PROCEDURAL KNOWLEDGE IS LEARNED 

Some of the procedures people learn—for example, baking a cake, serving a volleyball, and driv¬ 
ing a car with a stick shift—consist primarily of overt behaviors. Many others—for example, writ¬ 
ing a persuasive essay, solving for x in an algebraic equation, and surfing the Internet—have a 
significant mental component as well. Many procedures involve a combination of physical behav¬ 
iors and mental activities. 

Procedural knowledge ranges from relatively simple actions (e.g., using scissors or correctly 
holding a pencil) to far more complex skills. Complex procedures usually aren't learned in one fell 
swoop, Instead, they 're acquired slowly over a period of time, often only with a great deal of prac¬ 
tice (Ericsson, 2003; Macnamara, Hambrick, & Oswald, 2014; Proctor & Dutta, 1995). 

People appear to learn simple physical procedures primarily as actual behaviors—in other 
words, as specific actions that, with practice, are strengthened and gradually refined (Ennis & 
Chen, 2011; Fcry & Morizot* 2000; Willingham, 1999L Yet many complex skills, especially 
those that have a mental component* may also be learned as declarative knowledge—in other 
words, as information about how to do something (J, TC Anderson, 1983; Baroody, Eiland, 
Purpura, & Reid, 2013; Beilock & Carr, 2004), Learners may initially use their declarative 
knowledge to guide them as they perform a new skill, but to the extent that they mtist do so, 
their performance is apt to be slow and laborious and to require a lot of concentration—that is, 
it can consume considerable working memory capacity. As learners continue to practice the 
skill, their declarative knowledge gradually evolves into procedural knowledge, perhaps even¬ 
tually to the point that they can perform the activity quickly, efficiently, and effortlessly (we'll 
look at such automatkity more closely a bit later). People who show exceptional talent in a par¬ 
ticular skill domain—say, in figure skating or playing the piano—typically practice a great 
deal, often a minimum of 3 to 4 hours a day over a period of 10 years or more (Ericsson, 199*3; 
Horn, 2008). 

Some of the storage processes we've al ready discussed play a role in acquiring procedural 
knowledge as u r ell as declarative knowledge. For instance, verbally rehearsing a sequence of 
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steps in a motor skill enhances peoples ability to perform the skill (Weiss Si Klint, 1987). 
Illustrations or live demonstrations of a procedure, which presumably foster visual imagery, are 
also beneficial (Kitsantas, Zimmerman, & Cleary, 2000; SooHoo, Takcmoto, & McCullagh, 
2004; Zimmerman & Kitsantas, 1999), In fact, imagining oneself performing a new skill (e.g., 
executing a basketball shot or gymnastics move) can enhance acquisition of the skill, although 
this strategy obviously isn’t as effective as actual practice (Feltz, Landers, Si Becker, 1988; 
Kosslyn, 1985; SooHoo et ah, 2004). 

Perhaps the most effective way to teach new procedures is to model them for students, 
including both the overt behaviors and the internal thought processes involved (e.g +l Rittle- 
Johnson, 2006; Schunk, 1998). The Into the Classroom feature “Helping Students Acquire New 
Procedures'’ illustrates several additional strategies for facilitating procedural learning. 

ROLES OF PRIOR KNOWLEDGE AND WORKING MEMORY IN 
LONG-TERM MEMORY STORAGE 

Students arc more likely to engage in meaningful learning when they have a relevant 
base —that is, when they have existing knowledge to which they can connect whatever new infor¬ 
mation and skills they're trying to master. When, in contrast, they have little relevant knowledge 
on which to build, they're apt to struggle in their efforts to make sense of new material, as Kanesha 
sometimes does while studying bone names for her biology quiz. 

Occasionally students’ prior knowledge interferes with something they need to learn; this is 
the case when Kanesha tries to remember where the sternum is located. In general, however, a 
relevant knowledge base helps students learn and remember new material more effectively than 
they would otherwise (e.g., P. A, Alexander, Kulikowich, & Schulze, 1994; Booth & Newton, 
2012; Kintsch, 2009)- For example, students will better understand scientific principles if they've 
already seen those principles in action either in their personal lives or in the classroom, and they'll 
better understand how large some dinosaurs were if they have previously seen life-sized dinosaur 
skeletons at a natural history museum. 

Students’ prior knowledge contributes to their learning in several ways: 

* It helps them determine what is most important to learn and therefore helps them direct 
their attention appropriately. 

* It enhances their ability to elaborate on information—for example, to fill in missing details, 
clarify ambiguities, and draw inferences. 

* Ic provides a framework for organizing new information. (Rjorkliind, Muir-Broaddus, & 
Schneider, 1990; Haskell, 2001; Rumelhart & Ortony, 1977; R T, Wilson & Anderson, 
1986) 

Children's knowledge about the world grows by leaps and bounds every year; on average, 
then, older students have more knowledge to help them understand and elaborate on new' ideas 
and events than younger ones do. When young children have more knowledge than their elders, 
however, they often have the upper hand (Chi* 1978; Flavell, Miller, & Miller, 2002; KaiL 1990 ; 
Rabinowiu & Glaser, 1985). 
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Children don't all acquire the same knowledge bases, of course, and their differing knowl¬ 
edge can lead them to construct different meanings from the same situation. The next exercise 
illustrates this point. 

u EXPERIENCING FIRSTHAND _ 

ROCKY 

Read die following passage me time only: 

Rocky slowly got up from the mat, planning his escape. He hesitated a moment and thought. Things 
were not going well. What borhered him most was being held, especially since the charge against 
him hud been weak. He considered his present situation. The lock that held him was strong but he 
thought he could hreak it. He knew, however, that his timing would have to he perfect. Rocky was 
aware that it was because oi his early roughness that he had been pet tali zed so severely—much tmy 
severely fmm h is point of view. (R. C. Anderson, Reynolds, Schaliert, &, Goetz, I977 n p. 377) 

Now summarize what youve just read hi two or three sentences. 

- - - 


What did you think the passage was about? A prison escape? A wrestling match? Or per¬ 
haps something else altogether? When a longer version of this passage was used in an experiment 
with college students, many physical education majors interpreted it as a w r restling match, but 
music education majors—most of whom had little or no knowledge of wrestling—were more 
likely to think it was about a prison break (R. C. Anderson et al., 1977). 

Yet it isn't enough that students have the knowledge they need to make sense of new mate¬ 
rial. They must also be aware that some of their existing knowledge is relevant. They must re¬ 
trieve that knowledge from long-term memory while thinking about the new material, so that 
they have both the old and the new in working memory at the same time and thus can make the appropriate 
connections (Bellezza, 1986; Glanzer & Nolan, 1986; Kalyuga, 2010). 
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As teachers, we should use students’ existing knowledge as a starting point whenever we in¬ 
troduce a new topic. Furthermore* we should explicitly remind students of things they know that 
bear directly on a topic of classroom study—an instructional strategy known as 

(Machiels-Bongaerts* Schmidt* & Boshuizen., 1993; Resnick, 19^9; Spires & Donley, 
1998), For instance, we might begin a lirst-grade unit about plants hy asking students to describe 
what their parents do to keep flowers or vegetable gardens growing, In a secondary English literature 
class, we might introduce Sir Walter Scott's hanhoe (in which Robin Hood is a major character) by 
asking students to tell the tale of Robin Hood as they know it. We should also remember that stu¬ 
dents from diverse cultural backgrounds may have somewhat different knowledge bases, and adjust 
our starting points accordingly (E. Fox, 2009; Nelson-Barber Sl Estrin, 1995; Pritchard, 1990), 

Furthermore, we should encourage students co retrieve relevant knowledge on their own as 
they study. One approach is to model this strategy for students. For example, we might read aloud 
a portion of a textbook, stopping occasionally to tie an idea in the text to something previously 
studied in class or ro something in our own personal experience. We can then encourage students 
to do likewise, giving suggestions and guiding their efforts as they proceed. Especially when 
working with students in the elementary' grades, we might also want to provide specific questions 
that encourage students co reflect on their existing knowledge and beliefs as they read and study— 
for instance, asking themselves, "What do 1 already know about this topic?" and "Might 1 dis¬ 
cover rhar something I think about this ropic isn’t correcr?” (Baer & Garrett, 2010; Spires &. 
Donley, 199$; H. Thompson ite. Carr, 1995k 

ENCOURAGING A MEANINGFUL LEARNING SET 
AND CONCEPTUAL UNDERSTANDING 

We can't always blame students when they cake a relatively meaning/^jj approach to their stud¬ 
ies. Inadvertently, some teachers tend to encourage students to learn school subjects by rote. 
Think back to your own experiences in school. How many times were you allowed to define a 
word by repeating its dictionary definition,, rather than being expected ro explain it in your own 
w r ords? In fact, how many times were you required to learn something word for word? And how 


Islamic Online University © 





Psychology of Education 201 


many times did an exam assess your knowledge of fates or principles without ever assessing your 
ability ro relate those facts and principles to everyday life or ro things you learned, in previous 
lessons or courses:' When assignments and assessments require memory ot isolated facts—and 
perhaps even require word-for-word retail—studenrs are apt ro engage in mie rather than mean¬ 
ingful learning, believing rhac a rote-learning approach will yield them herret grades (Crooks, 
1988; N. Frederiksen* iy84b; M. C. Linn & Eylon, 2011; L. Shepard* Hammerness, Darling- 
Ha mm ond, & Rust* 2005). 

As teachers,, we should nor only encourage meaningful learning through rhe strategies pre¬ 
viously described—asking students to logically organize rhe things they're studying, think of new 
examples, speculate about implications, and die like—hut we should also communicate that 
school topics are ro be undmtood rather than memorized. Tn ocher words, we should encourage 
students to adopt a . For example* we might frequently ask students to 

explain their reasoning* and onr assignments and assessment tasks should require true under¬ 
standing rather than rote memorization (Ausubel, Novak* & Hanesian* 1978; Middleton & 
MidgJey, 2002; L. Shepard ec al.., 2005). 

Ideally, students should gain a conceptual I un- of classroom topics; that is, rliey 

should lorm many logical connections among related concepts and principles. For example* rather 
than simply memorize basic mathematical computation procedures,, students should learn how 
those procedures reflect underlying principles of mathematics. And rather than learn historical 
facts as lisrs of unrelated people, places,, and dares, students should place rhose facts within the 
context of major social ant! religious trends, migrarion parrems, economic conditions, human 
personality characteristics^ and other relevant phenomena. The more interrelationships studenrs 
form within the subject matter they're learning—in other words, the better they organize it— 
the more easi ly they'll be able to remember and apply it later on (Baroody et al. ? 2013; M_ C. Linn 
& Evlon. 2011:1. I. White & Rumsev, 1994). 
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Construe ring an integrated unde branding of any complex topic: inevitably tabes time. 
Accordingly* many experts advocate die principle Less h mow: I .ess material studied thoroughly 
(rarlitr rlian s u r ft ci a I Ly) is learned wre completely anil with greater understanding (e.g., Brophy 
tt al M 2009; M C. Linn h 2008; Sizer, 2004). Following are several more specific strategies Ibr 
promoting conceptual understanding of c[assroom subject matter: 

^ Organize units around a few core ideas or themes h always relating speciiic content back to 
this core. 

• Explore each topic in depth—for example, by considering many examples, examining 
Lause-and—effect relationships, and discovering how specific details relate ro more general 
principles. 

Regularly connect new ideas to students' personal experiences and to things students have 
previously learned at school. 

Emphasize that conceptual understanding is tar more important than knowledge of specific 
facts—nor only through rhe statements you make bur also through the questions you ask, 
rhe assignments you give* and the criteria you use ro evaluate achievement, 

-r 

Ask students to teach what they’ve learned to others. Teaching others encourages them 
to focus on and pull together main ideas in ways that make sense. (Brophy* 2004; Brophy 
ct al. 7 2009; Hatano ■& Inagaki* 1993; Middleton & Midgley, 2002; Perkins ik R itch hart, 
2004; Roscoe & Chi, 2007; VanSledrighr Brophy, 1992;J. J_ White & Rumsey, 1994) 

USING MNEMONICS IN THE ABSENCE OF RELEVANT PRIOR 
KNOWLEDGE 

Some things are hard ro make sense of-—rhar is, hard ro learn meaningfully. For instance, why do 
bones iri rhe human body have such names as Jifwhi, humerus, and ulna? Why is Au the chemical 
symbol for gold? Why is Augusta the capital of the state of Maine? From most students' perspec¬ 
tives., there s no rhyme or reason to such facts. 

When students have trouble finding relationships between new material and their prior 
knowledge, or when a body of information seemingly has no organizational structure (as is true for 
many I isrs), special memory tricks known as can help students remember classroom 

material more effectively. Three commonly used mnemonics—verbal mediation, the keyword 
method* and superimposed meaningful structures—are described in Figure 6.8. 

Research consistently supports the effectiveness of using mnemonics in learning (e.g., R. K. 
Atkinson et ah, 1999; M. S. Jones, Levin, Levin, & Beitzel, 2000; Pressley, Levin, & Delaney, 
1982; Soemer 8i Schwan, 2012). Their effectiveness lies in their conformity with a basic principle 
of long-term memory storage; Learners find some sort of meaning—even if that “meaning* is a bit 
contrived—in what might otherwise be nonsensical information. The artificial organization struc¬ 
ture that some mnemonics provide is an additional plus. Imposing rhythm on a body of informa¬ 
tion—for instance, embedding the information in a song or hip-hop lyrics—is one way of giving 
it structure and can be especially beneficial when music is a significant part of students' cultures 
(B. A. Allen & Boykin, 1991: Barton, Tan, & Rivet, 2008; Tyler, IJqdah, ec ah, 2008). 
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When Knowledge Construction Goes Awry: 
Addressing Learners 1 Misconceptions 

When learners consrrijci iheir own ujuicrsTaiidmgs, rhtne's no guarantee that they'11 construct 
cuta&e ones. Occasionally they may i^srcxl construct misconceptions— beliefs char are iiKonsia^ 
it lit with Commonly accepted aiid we II- validated explanations of phcliumelia or events. Hof ex- 
ampte,. iii science-* some ol s(lkLiks beliefs might be sit ^*dds with dsica colJecced over tlie course of 
decades of cencuries of Scientific research. And in history, students' understandi ngs of certain 
events might be jncrnisisrcni wirh existing historical records and arritiicrs from tilt rime period jii 
question. Figure 6,9 presto r* misconceptions rlijir researchers have often observed in srur-k-nrs— 
not only in children and adolescent bin occasionally in college studentsa-s well. 

Iii many instances students" miscaiicepEioiii a rise ollc ol their uwei well-intended efforts to 
make sense ot the rhinos they Set—for example, a sun and rruMiii thar SetrH to "travel" across the 
sky. Bur society and culture can foster misconceptions as wdl. Sometimes common expressions in 
language misrepresent rht Erne- nature of pliysical eveura. For jjiscanrc a when wt talk abrnir rht sun 
"rising "and "sernng," children mighr easily conclude rhar r he sun resolves a round r he earth, rather 
rhan vice versa-Sofnenmcs people infer incorrect CiUist-and-tfftcr relationship between rwo events 
simply because the events often occur ;it the Same time—a problem of mistaking Correlation lor 
causation. In addition, fairy tales and cartoons may misrepresent what we know to lx- true in, say, 
physics or paleontology—as examples, you've probably wardied cartoon bod guys mu oft' cliffs and 
rc-mam suspended m the air until they realize there's noshing holding them up, and perhaps yrm've 
seen earroon cavemen riding on dinosaurs. And unfortunately, ir's sometimes rhecase fhar students 
acquire erroneous ideas from textbooks, teachers., the Internet, or the general sociiil and cultural 
group in which they live {A. C. butler, ZaPomh, LyJe, & Rudiger* 2009; Cho^ 2010; Glynn, Yeaiiy, 
&, Britton, 1991; Levstik. 2011; M. C. Linn &. E-ylon, 20 11: Marcus, Wiser & -Smith, 2t>1 ?S>. 

Regardless of how students’ misconceptions originate, they can wreak havoc on new learning. 
A&a result of elaborating on new in former km—a process rhur usually fx iii rates learning—srudtnns 
may (iK-erprec ordi&rort rht infiormanop ro be tcnsisreiK widh wlvar they jlI ready "know" and thus 
Continue to believe what they've always believed. For example, one I I til-grade physics class was 
studying the idea that an object's mass and weight do //of. by themselves, after the speed at which 
the object falls. Students were asked to build egg containers char would keep eggs from breaking 
when dropped from a third-floor window. Tliey were- cold thai on the day of the egg drop, they 
would record cite rime it rook for cite-eggs co reach rht ground- Convinced rhai heavier objects fall 
fasrtr, a srudenr mimed Barry added several nail* rc 3 his egg's conranier, Ytr when ht dropped ir, 
classmates timed its I all at 1.49 Strouds—a time -very similar to that for other students' lighter con¬ 
tainers. Rather than acknowledge that light and heavy objects fall at the same rate, Barr) 1 explained 
ihe result by rationalizing ihai "the people weren't liming real good" (Hynd. 1998a, P- 3d). 

When students have misunderstandings such as Barry's, we must work hard to promote 
, a process of revising or overhauling an existing theory or belief system in 
such a way that new, discrepant information can be better understood and explained. Don’t ler the 
term conceptual mislead you here: For die most part, we re talking about changing tightly inter¬ 
connected sets of ideas rather chan changing single, isolated concepts. 
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OBSTACLES TO CONCEPTUAL CHANGE 

Teachers often present new information with, the expectation rhat it will easily rep [ate students' 
erroneous beliefs about a topic. And in fact some misconceptions are easily corrected. Yer students 
of ali ages can hold quire stubbornly ro certain counterproductive beliefs about rhe world, even 
after considerable instruct ion rhar explicitly conrradicts rhose beliefs. Theorists have offered sev¬ 
eral possible explain lit ions about why students* misconceptions, cllti be so resistant to change. 

* Studenti 1 muting beliefs affert their interpretations of new information, Thanks ro the processes of 
meaningful learning and elaboration—processes that usually facilitate learning—learners 
are more likely to interpret new information in ways that are Consistent with what they 
already “know" about rhe world. For example, after one 4-year-old dinosaur enrhusiast read 
a book ahour how increasingly cold temperatures may have contributed to rhe dinosaurs' 
ex ri net ion, he speculated thar ,b chey did nor know how ro pur on their swearers” (M. C- Linn 
& Eylon, 201 l, p. 1). Presumably, he eventually rejected his ” sweater’ 11 hypothesis, but in 
many cases people continue to believe some or all of what they've always believed despite 
convincing evidence to the contrary (Andiliou, Ramsay* Murphy* & Fast* 2(312* Brewer, 
2008; Kalyuga, 2010; Kcndcou & van den Brock, 2005), 

Furthermore, people of all ages (even college students!) tend ro actively tmk for informa¬ 
tion that confirms their existing beliefs and ro ignore or discredit contradictory evidence—a 
phenomenon known as ■ n bias (Chinn & But Hand, 2012; Hynd* 1998b; P K, 

Murphy & Mason* 2006). For example* when students in a high school science lab observe 
results that contradict what they expected to happen* they might complain* “Our equip¬ 
ment isn't working right," or "1 can never do science right anyway" (Minsrrcll & Stimpson, 

1996, p. 192). 

* Students' existing beliefs may k more consistent with their everyday experiences* We 11 -established 
scientific theories are often fairly abstract and sometimes seem ro contradict everyday real¬ 
ity £D. B, Clark* 2006; M. C. Linn, 2008; Wiser & Smith, 2(308). For example, in physics* 
although rhe Jaw of inertia tells us that force is needed to start an object in motion bur not 
to keep it in motion, we know from experience rhat if we want to move a heavy object across 
rhe floor, we must continue ns push it until we get it where we want it (Driver, Asoko, Leach, 
Mortimer, & Scott, 1994). And although virtually any piece of marrer has some weight, a 
very small piece of Styrofoam may feel weightless in our hands (C. L Smith* 2007). 
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■ S&mt beiitfs are integrated inU/ a cobssit^ mhole, u-ith many infgnonn&twm among iift'as. In such cir¬ 
cumstances, changing misconceptions involves changing a tightly organized set of under- 
srandings—perhaps a personally construe red theory or peril aps an entire worldview —rather 
chan a single belief (lewandowsky, Ecker, Seifert, Schwarz, & Cook, 2012; J. L McClelland, 
2013; P. K. Murphy & Mason, 2006; Rosengren, Brem, Evans, tk Sinarra, 2012), For 
example, the belief that the sun revolves around the earth may lie part of a more general 
earth-centered view of things, perhaps one that includes the moon, stars, and other heavenly 
bodies revolving around the earth as well. In reality, of course, the moon revolves around the 
earth, the earrh revolves around the sun* and other stars aren't directly involved with the 
earth in one way or another. Yet the earch-centered view is a much easier one to understand 
and accept —on the surface, ac lease—-and everything seems to fir so nicely together. 

■ S/ud&n ?jr may fail to notke an incurnh ferny between new tn/hrmaiion and their Existing belief: f r 
Sometimes this happens because students learn the new information in a rote manner, with¬ 
out relaring it to things they already know and believe. In other instances it occurs because 
existing misconceprions rake the form of implicit knowledge —-knowledge that srudents aren‘r 
consciously aware of. In eirher circumstance, students don’t realize that rhe material rhey're 
studying contradicts their current understandings, and thus they may continue to apply 
their misconceptions when interpreting new situations (Fernbach, Rogers, Fox, & Sloman, 
201 3, P. K„ Murphy, 2007; Sinatra, Kitnhues, & 1 Infer, 2014; Strike & Posner, 1 992). 

* Students may haiv a persmai or emotional im^stment in their existing belief}. For one reason or 
an or her, students may he especially committed ro certain heliefs, perhaps insi&ring HI This 
theory is whar I believe inf Nobody tan make me change irF P (Mason, 2003 , p. 228). In 
some instances their beliefs may be art integral part of their religion or culture. In other 
cases students may interpret information rhat contradicts their existing understandings 

as a threat to their self-esteem. In either situation Y students may cling to their current un¬ 
derstandings even more tightly chan they had before encountering more valid and produc¬ 
tive explanations (Lewandowsky er al.,, 2012; Linnenbrink & Pinrrich, 200J; Porat, 2004; 
Rosengren eral., 2012; Sherman & Cohen, 2002). 

Long-Term Memory Retrieval 

As you've already discovered, some of the information stored in long-term memory is easily re¬ 
trieved later on. Other pieces of information are harder to find, and still others may never be 
found at all. Retrieving information from long-term memory appears to involve following a 
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pathway of associations; it's a process of mentally going down Memory Lane. One idea reminds 
us of another idea—that is, one idea attivtitei another—the second idea reminds us of a third idea, 
and sit an. The process is similar to what happened when you followed your rrain of thought 
from the word hone earlier in the chapter. If the pathway of associations eventually leads us ro 
what we’re crying co remember, we do indeed remember it. If the path rakes us in another direc¬ 
tion, we’re out of luck, 

Learners are more likely to remem t>er something later on if, in the process of storing it, they 
connect it with something else in long-term memory. Ideally, rhe new and the old have a logleal 
relationship. To illusrrare this idea, let's return once again to all that mail you routinely get in 
your mail and email boxes. Imagine that, on average, you receive five important items—five 
things you really wan: to save—each day Thar adds up to more chan 3,800 irems a year, O'er the 
course of 1 5 years, you would have more than 27,000 important things stashed somewhere in your 
home, on your computer, or in a back-up storage mechanism. 

Imagine that one day you hear that stock in a clothing company (Mod Bod Jeans) has 
tripled in value. You remember that your wealthy Aunt Agnes bought you some Mod Bod scock 
for your birthday several years ago, and you presumably decided that the paperwork document¬ 
ing her purchase was important enough to Save. But where in the world did you put it? How 
easily you find it-—in fact, whether you find it at all—depends on how you've been storing your 
mail as you've accumulated it. If you've been storing it in a logical, organized fashion—for in¬ 
stance, maybe you've put all the bills you've paid by regular mail on a closet shelf, all banking 
and investment paperwork in alphabetical order in a file drawer, and all electronic documents 
from family and friends in labeled folders on your computer —you should quickly find Aunt 
Agnes's gift. But if you simply tossed each day’s mail and email messages randomly about, 
you'll be searching fora long, long time, possibly without ever finding a tract of rhe Mod Bod 
stock. 

Like a home wirh I 5 years' worth of mail T long-term memory contains a grear deal of infor¬ 
mation. And like your search for rhe Mod Bod purchase, the ease wirh which information is re¬ 
trieved from long-term memory depends somewhat on whether the information has been scored 
in a logical place—that is, whether it’s connected to related ideas. By making connections to ck- 
isting knowledge—that is, by engaging in meaningful learning'—we ll know where to look for 
information when we need it. Otherwise, we may never retrieve it again. 
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FACTORS AFFECTING RETRIEVAL 

Even when people connect new information to their existing knowledge base, they can't always 
find it when they need it. We now look at several factors affecting retrieval from long-term 
memory, 

MULTIPLE CONNECTIONS WITH EXISTING KNOWLEDGE AND A VARIETY OF 
CONTEXTS 

Sometimes learners acquire and practice certain behaviors and ways of thinking in a very limited 
set of environments—say* in their science or civics classes. When this happens, the learners may 
associate those behaviors and ways of thinking only with those particular environments and thus 
fail to retrieve what they've learned when they're in other contexts (Day ik. Goldstone* 2012; 
Greeno, Collins, Si Resnick, 1996; Gresalfi & Lester, 2(109; Kirsh, 2009) This tendency for some 
responses and cognitive processes to be associated with and retrieved in some contexts but not 
others is often called situated or situated cognition. For example, if students associate 

principles of geometry only with math classes, they may not retrieve those principles at times 
when geometry would come in handy—-say, when trying to determine whether a 10-inch pizza 
that costs $8-00 is a better value than an 8-inch pizza that costs $6.00. 

In general, learners are more likely to retrieve information when they have many possible 
pathways to it—in other words, when they have associated the information with many other 
things they know and with many different contexts in which they might use it. Making multiple 
connections is like using cross-references in your mail storage system. You may have filed the Mod 
Bod paperwork in your banking/investments file drawer, but you may also have written its loca¬ 
tion on notes-to-self you've put in ocher places—perhaps with your birch certificate (after all, you 
received the stock on your birthday) and in a computer folder of family documents and photos 
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(because a family member gave you the stock), Ry looking in one of these logical places, you'll 
discover where to find the Mod bod documentation. 

As teachers, we can help students more effectively remember classroom subject matter over 
the long run if we show how it relates to many other things they already know. For example, we 
can show" them how new r material relates to one or more of the following: 

■ Concepts and ideas within the same subject area (e.g., showing bow multiplication ls 
related to addition) 

• Concepts and ideas in other subject areas (e.g., talking about how scientific discoveries have 
affected historical events) 

• Students 3 general knowledge of the world (e.g,, relating the concept of inertia to how pas¬ 
sengers are affected when a car quickly turns a sharp corner) 

■ Students 3 personal experiences (e.g., finding similarities between the family feud in Romeo 
andJuliet and students 3 own interpersonal conflicts) 

■ Students 3 current activities and needs outside the classroom (e.g., showing how persuasive 
writing skills might be used to craft an essay for a college application) 

DISTINCTIVENESS 

Learners are more likely to remember things that are unique in some way—for instance, things 
that are hew, unusual, or a bit bizarre (R. R. Hunt & Worthen, 2006). lfor example, second grad¬ 
ers are more likely to remember a visit to the local firehouse than, say, their teacher's explanation 
of what an adverb is. And w r hen U,S, high school students recall what they’ve learned about events 
leading up to the American Revolution* they're more likely to remember the Boston Tea Party—a 
unique and colorful illustration of colonists' dissatisfaction with British taxation policies—than, 
say, the Quartering Act or the publication of Thomas Paine's Common Seme, Certainly, learners are 
more likely to pay attention to distinctive information, increasing the odds that they store it in 
long-term memory in the first plate. But even w r hen attention and initial learning have been the 
same, distinctive information is easier to retrieve than dull-and-ordinary information (Craik, 
2006; Mather & Sutherland, 201 !)- 
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EMOTIONAL OVERTONES 

As learners pay attention to arid think about new information, their 
thoughts and memories sometimes become emotionally charged—a phe¬ 
nomenon called t cognitic . For example, learners might get excited 
when they read about advances in science chat could lead to effective treat¬ 
ments for cancer, spinal cord injuries, or mental illness. Or they might feel 
sadness and empathy when they read about poor living conditions in certain 
parts of the world. And they will, we hope, get angry when they learn about 
atrocities committed against African American slaves in the pre-Civil War 
days of the United States or about large-scale genocides carried out in more 
recent times in Europe, Africa, and Asia, 

When information is emotionally charged in such ways, learners are 
more likely to pay attention to it, continue to think about it for an extended 
period, and repeatedly elaborate on it (Bower, 1994; Heuer & Reisberg, 
1992; M. I. Posner & Rothbart, 2007; Zeelenberg, Wagenmakers, & 
Rotreveel, 2006). And over the long run, learners can usually retrieve mate¬ 
rial with high emotional content more easily than they can recall relatively 
nonemotional information (LaBar & Phelps, 1998; Phelps ik Sharot, 2008; 
Reisberg & Heuer, 1992).' It appears that students’ emotional reactions to 
classroom topics become integral parts of their network of associations in 
long-term memory (Bower Si Forgas, 2001; Siegel, 2012). 
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Academic subject mutter certainly doesn't need to be dry and emotionless. In addition to 
presenting subject matter that evokes students' emotions, we can promote hot cognition by re¬ 
vealing our own feelings about a topic. For instance, we might bring in newspa]>er articles and 
other outside materials about which we’re excited, or we might share the particular questions and 
issues about which we ourselves are concerned (Brophy, 2004; K P Perry ? 1985). 

REGULAR PRACTICE 

As noted earlier, rehearsal-—mindlessly repeating information over and over within the course of a 
few seconds or minutes—is a relatively ^effective way ol getting information into long-term 
memory. But by "regular practice" here, we mean repetition over a lengthy time span: reviewing 
and using information and skills at periodic intervals over the course of a few weeks, months, or 
years. When practice is spread out in this manner-—ideally in a variety of con texts—people of all 
ages learn something better and remember ir longer (Karpicke, 201 2; Lindsey, 5hroyer, Pashler., ■& 
Mozer p 2014; Rohtrer & Pashler T 2010). 

When learners continue to practice things they’ve already mastered, they eventually achieve 
: They can retrieve what they've learned quickly and effortlessly and can use it almost 
without thinking (J. R. Anderson, 2005; Pashler, Rohrer, Cepeda, & Carpenter, 2007; Proctor & 
LDutta, 1995). As an example, think of driving a car, a complicated skill that you can probably 
perform easily. Your first attempts ar driving many years ago may have required a great deal of 
mental effort. But perhaps now you can drive without having to pay much attention to what 
you're doing. Even if your car has a standard transm ission that frequently requires stepping on a 
clutch and shifting gears, driving is, for you, an automatic activity. 

learning some knowledge and skills ro a level of automaticity has a second advantage as 
well Remember that working memory has a limired capacity: The arrive, consciously thinking 
parr of the human memory system can handle only so much ac a time. When much of its capaciry 
must be used for recalling isolated facts or carrying out simple procedures, little room is left lor 
addressing more complex situarions or tasks. One key reason for learning some facts and proce¬ 
dures to the point of au com at icity, then, is to free up working memory capacity for complex tasks 
and problems thar require chose simpler faces and procedures (De La Fa z Jk Me Cure hen, 201 I; L. 
S Fuchs ec al, 2013; Kalyuga T 20 10; Lempo & Alves, 2013). For example, second graders, who are 
reading a story can better focus their efforts on understanding it if they don't have to sound out 
words like btf&r6 and after, High school chemistry students can more easily interpret the expression 
Na ,CO k (sodium carbonate) if they don't have to stop to think abour whar the symbols Na r C . and 
0 represent. 
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Unfortunately, automatioty is achieved in only one way: practice, practice, and more prac¬ 
tice. Practice doesn't necessarily make perfect * but it does make knowledge more durable and 
more easily retrievable. When learners use information and skills frequently, they essentially pave 
their retrieval pathways—in some cases creating superhighways. This is not to say that we should 
continually assign dnll-and-practice exercises involving isolated facts and procedures (e.g., see 
Figure 6.11), Such activities promote rote (rather than meaningful) learning, are often boring* and 
are unlikely to convince students of [he value of the sub jeer matter (Mac Iver T Reurn an., Si Main, 
1995). A more effective approach is to routinely incorporate basic knowledge and skills into a 
variety of meaningful and enjoyable activities, such as problem-solving tasks, brainteasers, group 
projects, and games. 

RELEVAiMT RETRIEVAL CUES 

If you were educated in North America, then at one time or another you probably learned the 
names of the five C Treat Likes. Yet at any given moment you might have trouble retrieving all five, 
even though they're all still stored somewhere in your long-term memory. Perhaps Lake Michigan 
doesn't come to mind when you retrieve the ocher four. The HOMES mnemonic presented in 
Figure 6.8 provides a —a hint about where to “look 1 ' in long-term memory. The 

mnemonic tells you that one lake begins with the letter At, prompting you to search among the M 
words you know until (we hope) you find Michigan. Learners are more likely to retrieve informa¬ 
tion when relevant retrieval cues are present to start their search of long-term memory in the right 
direction (e.g,, Morris, Rransford, & Franks, 1977; Tulving & Thomson, 1973), 

Providing retrieval cues Is often useful in the classroom, especially when students have 
trouble recalling information that might help them remember or apply other information. For 
example, if a student asks what the symbol An stands for, we might respond by saying "One day 
we talked about how f An comes from the Latin word aurum. Can you remember what aurum 
means?” Another example comes from Jess Jensen, a former teacher intern of one of us authors. A 
student in her eighth-grade history class had been writing about the Rattle of New Orleans, 
which was a decisive victory for the Linked States in the War of 1812. The following exchange 
took place: 

Student: Why was the Rattle of New Orleans important? 

Jess: Look at the map. Where is New r Orleans? 

{The student finds New Orleans.] 

Jess: Why is it important? 

Student: Oh! Its near the mouth of the Mississippi, It was important for controlling trans¬ 
portation up and down the river. 

In the early grades, teachers typically provide many retrieval cues for their students; for 
instance, they remind students about tasks they need to do at certain times (T hear the fire alarm. 
Remember, we must all walk quietly during a fire drill ). But as students grow older, they must 
develop greater independence, relying more on themselves and less on their Teachers for the things 
they need to remember. Ac all grade levels we can teach students ways of providing retrieval cues 
for themselves. For example, if we expect first graders to get a permission slip signed, we might ask 
them to write a reminder on a piece of masking tape chat they put on their jacket or backpack. If 
we give junior high school students a major assignment due in several weeks, we might suggest 
that they tape a note with the due date to their bedside table or add one or more reminders to their 
cell phone calendar. One 10th grader developed several effective retrieval cues* each appropriate 
for certain situations: 
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Homework is written down in my agenda book, If it is something to do when I gee home* I 
will write it on my hand. If J have something to do in the next few days, ] write it on a note 
card in my waller, and whenever I go to get money, I will think to do it. 

WAIT TIME 

Wait time is the length of time a teacher allows to pass after the teacher or a student says some¬ 
thing before the teacher says something else. In many classrooms, wait time is insufficient for 
most students to retrieve information that might be relevant to a teacher’s or classmate's question 
or comment. For instance, w r hen teachers ask one or more students a question, many wait for only 
a very short time—perhaps a second or less—and if they don't get a response, they ask someone 
else the same question, rephrase the question, or answer the question themselves. Many teachers 
are equally reluctant to let more than a second elapse after students answer questions or make 
comments in class; they’re ape to jump in very quickly to respond to a student comment or ask 
another question (Jegede & Olajide, 1995; M. B. Row r e, 1974, 1987). 

Students benefit tremendously simply from being given a little time to think. When 
teachers instead allow' ar leasr 3 seconds of w r ait time, more students participate in class—this is 
especially true for females and minority-group members—and students begin to respond to one 
another's comments and questions. In addition, students are more likely to support their reason¬ 
ing with evidence or logic and more likely to speculate w r hen they don't know an answer. 
Furthermore, they’re more motivated to learn classroom subject matter, thereby increasing ac¬ 
tual learning and decreasing behavior problems. Such changes are due, in part, to the fact that 
with increased wait time, teachers' behaviors change as well. Teachers ask fewer simple questions 
(e.g., those requiring recall of facts) and more thought-provoking ones (e.g^ those requiring 
elaboration). They also modify the direction of discussion co accommodate students’ comments 
and questions, and they allow their classes co pursue a topic in greater depth than they had origi¬ 
nally anticipated. Moreover, their expectations for many students, especially low-achieving ones. 
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begin to improve (Castagno Sl Brayboy* 2008; Giaconia, 1988; M. B. Rowe, 1974., 1987; Tharp, 
1989; Tobin, 1987), 

When our objective is simple recall—when students need to retrieve classroom materia.! 
very quickly, to 'know it cold "-—then wait time should be short. Students may sometimes benefit 
from rapid-fire drill and practice to learn information and skills to automat!city. But when our 
instructional goals include more complex processing of ideas and issues, a longer wait time niay 
give both our students and us the time everyone needs to think things through, 

WHY LEARNERS SOMETIMES FORGET 

Fortunately, people don’t need to remember everything they’ve stored. For instance, you niay have 
no reason to remember the Internet address of a website you looked at yesterday, the plot of last 
week's episode of a certain television show, or the Hue date of an assignment you turned in last 
semester. Much of the information learners encounter is, like junk mail, not worth keeping, and 
forgetting it enables learners to get rid of needless clutter. But sometimes learners have trouble 
recalling what they Jt) need to remember. Here we look at several possible explanations for why 
students may sometimes forget important information. 

FAILURE TO STORE OR CONSOLIDATE INFORMATION IN LONG-TERM 
MEMORY 

As we ve seen, a great deal of the information students encounter never reaches long-term mem¬ 
ory. Perhaps students didn 't pay attention in the first place, so the information never went beyond 
the sensory register. Or perhaps after attending to it, students didn't continue to process it, so it 
went no further than working memory. 

Even when information does reach long-term memory* it needs some time to "firm up" in 
the brain—a process called (Raseh Sc Born, 2008; Wixted, 2005). A good night’s 

sleep after learning something new seems to facilitate this process (see the earlier Applying Brain 
Research feature). And an event that interferes with consolidation—such as a serious brain in¬ 
jury—may cause someone to forget things that happened several seconds, minutes, hours, or even 
longer prior to the event (Bauer, DeBoer, Sc LukowskL 2007; Wixted^ 2005). 
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DECAY 

Historically, many psychologists believed that once information is stored in long-term memory, it 
remains there permanently in some form (Loftus & Loftus, 1980). More recently, however, some 
psychologists have come to the conclusion that information can slowly weaken and eventually 
disappear—that is, it can decay —especially if it isn't used regularly (e.g., Alcmann & Gray, 2002; 
Brainerd Sc Reyna, 2005; Schacter, 1999). 

INSUFFICIENT SEARCH OF LONG-TERM MEMORY 

A man at the supermarket looks familiar, but you can't remember who he is or where you met 
him. He smiles at you and says, “Nice to sec you again/' Gulp! You desperately search your long¬ 
term memory for his name, but you vc dearly forgotten who he is. A few days later you have a 
bowl of chilo for dinner. The chili reminds you of the Chili for Charity supper at which you 
worked a few months back. Of course! You and the man at the supermarket had stood side by side 
serving chili to hundreds of people that night. Oh yes, you now recall, his name is Melville 
Herman. 

Like you, students often have retrieval difficulties: They simply can't find something that's 
actually in long-term memory (e,g. T Schacter, 1999). Sometimes they may stumble on the infor¬ 
mation later, while looking for something else. But at other times they never do retrieve it, per¬ 
haps because they’ve learned it by rote or don't have sufficient retrieval cues to guide their mem¬ 
ory search. 

INTERFERENCE 

Sometimes people can easily retrieve things they've learned but don't know what goes with what* 
To experience this phenomenon yourself, try the following exercise. 
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L EXPERIENCING FIRSTHAND _ 

SIX CHINESE WORDS 

Following are six more Mandarin Chinese words and their English meanings (for simplicity s sake, 
we've omitted the tone marks over the words). Read the words two or three times, and cry to score 
them in your long-cerm memory. Rut don't do anything special to learn the words—for instance, 
don't intentionally develop mnemonics to help you remember them. 


Chinese 

English 

jung 

middle 

ting 

listen 

sung 

deliver 

peng 

friend 

diing 

please 

deng 

wait 


Now cover up rhe list of words and test yourself What is the Chinese word for friend? For please? 
For listen? For waif? 


Did you find yourself getting confused, perhaps forgetting which English meaning 
went with each Chinese word? If you did, you were the victim of interference. The various 
pieces of information you scored in memory were interfering with one another—essentially, 
they were getting mixed up in your head. Interference is especially likely to occur when items 
are similar to one another and when they're learned in a rote rather than meaningful or 
mnemonic-based fashion (Dempster, 1985; Healey, Campbell, Hasher, & Ossher, 2010; 
Lustig, Konkel, & Jacoby* 2004). Interference was probably at work when Kanes ha struggled 
to remember tibia and fibula —two similar-sounding bones in rhe lower leg—in the opening 
case study, 

RECONSTRUCTION ERROR 

Have you and a friend ever remembered the same event quite differently, even though the two of 
you were equally active participants at the time? Were you and your friend both certain of the ac¬ 
curacy of your own memories and convinced that the other person remembered incorrectly? 
Constructive processes in retrieval might explain this difference of opinion. Retrieval isn't neces¬ 
sarily an all-or-nothing phenomenon. Sometimes learners retrieve part of the information they're 
seeking but can t recall the rest. They may logically but incorrectly fill in the gaps using their 
general knowledge and assumptions about the world. This form of forgetting-—which might be 
better labeled as misremembering —is called '©construe bon error (Levstik, 201 1; Roediger Sc 
McDermott, 2000; Schacter, 1999)- 

Recalling an event we've previously experienced often affects our later memory for the 
event, especially if we verbally describe the event and perhaps embellish on it in some way 
(Karpicke, 2012; E. J. Marsh, 2007; Sc l ig man, Rail ton, Baumcister, 8i Sripada, 2013)- 
Neurologically speaking, hy recalling the event, we T re also revising and recomdidating it in the 
brain—that is, we re firming it up anew—with a mixture of information we actually received and 
our elaborations of it (Finn Sc Roediger, 2011; Schacter, 2012; Schiller et al., 2010). 

All of these explanations of forgetting underscore the importance of instructional strategies 
presented earlier: We must make sure students are paying attention, help them relate new mate¬ 
rial to things they already know, and give them frequent opportunities to review, practice, and 
apply the material. 
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Diversity in Cognitive Processes 

Children and adolescents differ considerably in the various factors thar influence their ability to 
learn and remember in the classroom, including their artencion spans* working memory capabili¬ 
ties, long-term memory srorage processes, and prior knowledge. For example, on average, girls 
have a slight edge over boys in keeping their attention focused on classroom activities and in 
performing certain kinds of memory casks, such as remembering lists and specific life events (Das, 
Naglieri, & Kirby, 1994; Halpern* 2006; Halpern & LaMay, 2000). And students of both genders 
vary in their general ability to think about* encode, and respond to new events and ideas quickly 
and easily. Some of this variability is the result of differences in working memory capacity and 
executive functioning. Students with a smaller overall capacity and minimal ability to mentally 
control what they're chinking about often have trouble remembering instructions, tackling com¬ 
plex tasks, and keeping their minds on a task at hand—all of which adversely affect their academic 
achievement levels (A How ay* Gathercole* Kirkwood* & Elliott* 2009; DeMarie & Lopez* 2014; 
Miyake & Friedman, 2012),. Working memory and executive functioning difficulties are especially 
common in children who have grown up in chronically stressful living conditions, often as a result 
of living in extreme poverty (G, W. Evans & Schamberg, 2009; Mas ten ct aL } 2012; Noble, 
McCandliss*# Farah, 2007). 

Another important source of diversity in cognitive processing is cultural background. 
Different cultures foster somewhat different ways of looking ar physical and social events—differ¬ 
ent worldviews—chat influence how students interpret classroom subject matter. For example, 
students whose cultures have taught them to strive to live in harmony with their natural environ¬ 
ment may struggle with a science curriculum that urges them to change their environment in some 
way (Atran, Medin, & Ross, 2005; Medin, 2005). And whereas students of European ancestry are 
apt to view' the Europeans’ migration ro North America in rhe 1600s and 1700s as a process of 
settlement, students with Native American backgrounds might instead view it as increasing inva¬ 
sion (Banks, 1991; VanSledright Brophy, 1992). 
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Childrens varying cultural backgrounds may also have prepared them to handle different 
kinds of learning environments and tasks, For instance* African American and Hispanic students are 
more likely than European American students to be comfortable in environments in which several 
activities are going on at once and can more easily shift their attention from one activity to another 
(Correa-Chavez, Rogoff* & Mejia Arauz, 2005; Tyler* Uqdah, et ab, 2008). Studenrs from North 
American* East Asian, and Middle Eastern cultures are apt to have had experience rote-memorizing 
specific facts and written materials (perhaps in the form of multiplication tables, poems* or religious 
teachings), whereas students from certain cultures in Africa, Australia, and Central America may 
have been encouraged to remember oral histories or particular landmarks in the local terrain (L. 
Chang et ah, 2011; Rogoff, 2001, 2003; Rogoff er al.* 2007; Q. Wang & Ross, 2007). 

The importance of wait time depends partly on students" cultural backgrounds as well. For 
example, some Native American students may wait several seconds before responding to a ques¬ 
tion as a way of showing respect for an adult (Castagno & Bray boy, 2008; Gilliland, 1 988), And 
English language learners—students who have grown up in a non-English-speaking environment 
and are still developing their proficiency in English—are apt to require more mental translation 
time than their native-English-speaking peers (Igoa, 2007). 

To maximize each student's learning and achievement in the classroom, we must take such 
individual and group differences into account. For example, we should be especially careful to 
engage the interest of—and also minimize distractions for—those students whose attention easily 
wanders, In addition, in our attempts to promote meaningful learning and other effective storage 
processes, we should relate classroom subject matter to the diverse background experiences that 
students have had. And we must allow sufficient wait time after questions and comments so that 
all students can actively think about and elaborate on topics of discussion. 

FACILITATING COGNITIVE PROCESSING IN STUDENTS WITH 
SPECIAL NEEDS 

Some diversity in learning and cognitive processes is the result of certain disabilities* on the one 
hand, or giftedness, on the other. For example, some students with disabilities have particular 
trouble attending to and effectively processing classroom subject matter. This is certainly true for 
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Chapter 5 identifies specific 
categories, of specie! needs 
that fell within the five general 
categories listed in Table 6,5, 


FIGURE 6.12 [n a science activity in Ms 
third-grade class, 9 year-old Nicholas cop¬ 
ied the scientific principle "No two pieces 
of matter can occupy the same space at 
the same time" onto a sheet of paper. He 
and a lab partner then filled a cup with 
water and dropped, one at a time, more 
than a dozen small metal cubes into the 
cup. Here Nick recorded his observations 
with both words and a drawing. 
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students with learning disabilities (who, by definition, have deficits in specific cognitive pro¬ 
cesses), and it's often true for students with attention-deficit hyperactivity disorder (ADHD) and 
general intellectual disabilities as well. Jn contrast, many children with autism spectrum disor¬ 
ders can be twy attentive, sometimes to rhe point char they have trouble shifting to new tasks. 
And on average, gifted students have a longer attention span and can process new ideas more 
rapidly and ekborativeiy than many of their classmates. Table 6.5 identifies 
commonly observed cognitive processing differences in students who have 
special educational needs. 

As teachers^ we must keep in mind char students with disabilities al¬ 
most invariably have strengths as well as weaknesses. For example, some stu¬ 
dents with ADHD have a keen memory for events rhty've personally evpert- 
cnccd Lind may generate more detailed narratives than their nondisabled 
classmates (Skowranek, Leicbtman, & Pi llemer, 2008). And some srudenrs 
with autLsm spectrum disorders notice and remember many subtle nuances in 
che things they see and may produce highly derailed and skillful drawings that 
are unusual for their age-group (I I.. Cohen, 2007; 5 Moran & Gardner, 2006). 

The far-right column of Table 6.1 presents many useful strategies for 
working with students who have special educational needs. The lirst of 
these—analyzing students' errors for el Lies about possible processing difficul¬ 
ties-—is illustrated in 9-year-old Nicholas's kb report in Figure 6.12. Nick's 
descriprion of wbar he observed can be translated as "We poured so many 
cubes {chat] rhe cup overflowed. The blocks cook up all rhe room." We can 
only speculate about why Nick wrote up the left side of the glass,, across the 
top, and then down the other side. One possible explanation is that, with his 
limited Language skills, Nick hadn't yet mastered rhe conventional direction 
of" written English. This hypothesis seems unlikely, however, as other samples 
of Nick's writing (nor shown here) correctly begin at the top of the page and 
proceed downward. Another possibility is that Nick was thinking about the 
direction of the water flow Cup and out) as he wrote and either intentionally or 
unintentionally followed the water's direction in his writing. His limited 
working memory capacity may have been a factor here: Perhaps he had insuf¬ 
ficient menial “room" to think simultaneously about his observations plus the 
spellings of words and conventions of writ ten English. 
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Lecture Notes for Modules 13 & 14 

TEXTBOOK CHAPTER 7: COMPLEX COGNITIVE PROCESSES 

LEARNING OUTCOMES 

1 Explain how learners' metacognitive knowledge and skills influence their learning and 
academic achievement; also explain how you can promote metacognitive 
development in your own students. 

2 Describe various forms that transfer might take and the conditions in which transfer is 
most likely to occur, and apply research findings about transfer to your classroom 
practices. 

3 Describe four general factors that influence problem-solving performance; also 
describe teaching strategies you can use to help students successfully solve both well- 
defined and ill-defined problems. 

4 Identify several instructional strategies that can encourage students to think creatively 
as they tackle new tasks and problems. 

5 Describe several different forms that critical thinking can take, and explain how you 
can help students critically evaluate what they see, hear, and read both inside and 
outside the classroom. 

6 Give examples of the diversity you might see in creativity, critical thinking, and other 
complex thinking processes as a result of students' cultural backgrounds, disabilities, 
or advanced cognitive development. 
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Metacognition and Learning Strategies 

The itrm literally means 'Thinking about chinking." Ir ciumm passes knowledge 

and beliefs, ahour rlu- general nature of human cognitive processes., reflection on one's cognr- 
tive processes, and intentional engagement in behaviors and rhoughr processes rh*r enhance learn¬ 
ing Hlid memory, For example, you've undoubtedly Imrned by How that you Cali acquire only So 
much information so fast—you can't possibly absorb r lie con tones o\ an entire textbook in an hour. 
You've also discovered iliar you can learn information more quickly and recall li more easily if you 
pus it into some sort of organizational framework. Perhaps, too, you've learned that you need to 
periodically check yourself ns make sure yon remember and underhand whar you've read. 

Tlie more learners know about thinking and Learning—that is. the greater their 
tmatiNimicU —the butter their Learning and achievement is likely to In. 1 {Eason, Goldberg;, Young., 
Geist. & Cutting, 20 J 2; B_ T Inters Pine rich. 200-2; Schneider, 2010). Furthermore, students who 
have a more advanced understanding of Learning and chinking—for ins ranee, students who realize 
tliac one's knowledge of a topic continues- to evolve over Eime—am more likelvio undergo concept 
tual change when it's warranrod (Mason, 201 0; Sinatra & Pinrnch, 200'^). 

As cl * i Id ten grow oLder, they become increasingly aware of their own thinking and Learning 
processes and increasingly realistic about wliar they can learn and remember in a given time pe¬ 
riod (see Table 7.1 j. With this growing self-awareness come more sophisticated study strategies. 
Truly effective strategies emerge quite slowly, however, especially if young learners don't get guid¬ 
ance from reaches parents, or orher adttlrs abour how to study and learn (J„ E. Barnerr, 2001; 
Scheming 1994a; Schneider, 2010; V«nman n 2011 J. 

EFFECTIVE LEARNING STRATEGIES 

An important component of mcracogiiirion is one's own thinking and learning to some 

degree- Thanks, in parr, ro maru rational changes m rhe brain, children and adolescents goulually 
become more capable of con troll mg and directing rheir cognitive processes m rheir efforts to learn 
somerhing new (Clwin Sc Schneider* 2012; Eigsti ec ah, 2006; Kuhn Sc Franklin, 2006}. When 
learners use a certain approach to Learning and remembering something, they're using 

a. oa ning strategy. 

Information processing theorists have described several processes that may facilitate Long¬ 
term memory storage, including rehearsal, elaboration, organization, and visual imagery. As chil¬ 
dren grow older, rhey increasingly discover the potential benefits of rhtst processes and use them 
mote frequently CP A. Ornstein, G rammer* ^Giffmaii* 2010; Pressley & Hilderu 2006). Children 
gradually acquire additional strategies as well. For example, consider the simple idea char vou 
need to devote more study time to more difficult material; children don't use this seemingly obvi¬ 
ous siraregv until the fourth or fifth grade (.Schneider, 2010)- With age and experience, children 
also become more awatc of which strategics arc effecrivc in different Siruariom. Even so, many 
students of all ages—college students included]—seem relatively uninformed about effective 
learning strategies (Lovett &. Fltivell* 1990; Schneider* 2010; Schomtrier, 1994a; Shore* 
Schacschneider. Sc FHebert, 1993)- 
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Some learning strategies are ; m other words, they’re behaviors we can ac¬ 

tually see. Others, such its elaborating and forming visual images, are >n stratog ; they're 
inrernal mental processes we often cant see (Kardash & Am lund, 1991). 

OVERT STRATEGIES 

Successful learning and classroom achievement are partly the result of certain behaviors* such as 
keeping a calendar for assignments and due dates, devoting part of every evening to school work, 
and asking questions in times of confusion. One especially effective overt strategy is writing about 
classroom subject matter (Bangerc-Di'owns, Hurley* & Wilkinson, 2004; P. D. Klein, 1999 ; 
Shanahan, 2004), Here we look at research on two writing-based learning strategies: taking notes 
and creating summaries. 

Taking notes* By the time students reach the upper elementary or middle school grades, 
note-taking skills begin to play a role in their classroom achievement. In general, students who 
take more notes learn and remember classroom subject matter better. However, the quality of the 
notes is equally important. Useful notes typically reflect the main ideas of a lesson or reading as- 
signment (A. L. Brown, Campione* & Day, 1981; Kiewra, 1985^ 1989; Lee & Shute, 2010). 
Ideally, too, students should be making seme of the information they're writing down—perhaps 
elaborating on it in some way—rather than fust copying it in a rote, word-for-word manner (P, A. 
Mueller & Oppenheimer, 2014), 

Despite the advantages of note taking, many young adolescents cake few or no class notes 
unless specifically instructed to take them (recall the infrequent note taking in Ms. Gaunt's 
eighth-grade math class). And the notes they do take differ considerably in quality. For example, 
Figure 7.1 shows the notes that two students took about King Midas in a Greek mythology unit 
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in cheir seventh-grade language arts class. The notes on the left provide a good overall synopsis of 
the King Midas story and might reasonably help the student remember the story fairly accurately. 
In contrast, the notes on the right are probably too brief and disjointed to he useful. 

Especially when students are first learning how to take notes in class, we should scaffold 
their efforts by giving them an idea about which things are most important to include (Meltzer, 
Pollica, Sc Barzillai, 2(H)? ■ Pressley* Yokoi, van Meter, Van Etten., Sc Freebern, 1997). One ap¬ 
proach is to provide a specific structure to use,, such as the one shown in Figure 7A. Another 
strategy, especially if students are novice note takers, is to occasionally check cheir notebooks for 
accuracy and appropriate emphasis and then to give constructive feedback. 

Creating summaries. Many research studies have shown that writing a summary of material 
being studied can enhance srudents' learning and memory (A., King* 1992; R. E. Mayer, 2010b; 
Wade-Stein & Kintsch, 2004). Creating a good summary is a fairly complex process, however Ar 
a minimum it includes distinguishing between important and unimportant information, synthe¬ 
sizing details into more general ideas, and identifying critical interrelationships. It’s not surpris¬ 
ing, then, that many middle school and high school students have trouble writing good summa¬ 
ries (Dunlosky, Rawson, Marsh, Nathan, 6c Willingham, 2013; Hidi 6c Anderson, 1986). 

Probably the best way of helping students acquire this strategy is to ask them frequently to 
summarize what they hear and read. Initially we should scaffold the process for them—for exam¬ 
ple, by providing compare/contrast tables they can fill in as they read or having them develop 
summaries in collaboration with peers (Sporer Sc Brunsrein, 2009; J- P- Williams, Stafford, Lauer, 
Hall, Si Pollini, 2009)- Computer software is also available to scaffold the summarizing process 
(e.g., Wade-Stein Sc Kintsch, 2004). 

COVERT STRATEGIES 

Students' overt strategies—allocating some time for studying in their daily schedules, caking 
notes, summarizing, and so on—are probably valuable only to the extent that effective cognitive 
processes, or covert strategies t underlie them (Kardash dc Amlund, 1991), For example, high- 
achieving students tend to benefit more from note taking than low-achieving students, perhaps 
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because the high-achieving students are more likely to elaborate on and organize what they’re 
learning as they take notes (Kiewra, Benton, & Lewis, 1 987; Ku, Chan, Wu, & Chen, 2008), In 
addition to engaging in meaningful learning processes (e.g,, elaboration, organization), two co¬ 
vert strategies that may be especially critical for effective classroom learning and achievement are 
(1) accurately identifying important information and (2) regularly self-monitoring learning. 

Identifying important information* The human memory system isn't a video or audio 
recorder; it simply can t take in and retain all the information a typical classroom curriculum 
presents. Thus, students muse be quite selective when they Ye studying. The things they choose to 
study*—whether main ideas and essential supporting details or, instead, isolated facts and trivia— 
inevitably affect their learning and school achievement (Dee-Lucas tfc Larkin, 1991; J. A. Dole, 
Duffy, Roehler, & Pearson, 1991; R- E. Reynolds & Shirey, 1988). 

Students often have trouble identifying the most important information in a lesson or read¬ 
ing assignment, especially when they don’t know very much about the topic at hand. Many use 
relatively superficial strategies in choosing what to focus on—for instance, zeroing in on defini¬ 
tions and formulas, taking notes only on things their teacher writes on the board, or reading only 
the first sentence of each paragraph of a textbook—and miss critical ideas as a result. 

As teachers, we can, of course, simply cell students exactly what they should study. But we 
can also highlight important ideas through more subtle means: 

7 Provide a list of learning objectives for a lesson. 

• Write key concepts and relationships on the board. 

Ask questions char focus students attention on central ideas. 

Students—low-achieving ones especially—are more likely to learn the essential points of a lesson 
w r hen such prompts are provided for them (Kiew r ra, 1989; McCrudden Schraw, 2007; R. E. 
Reynolds & Shirey, 1988; Schraw, Wade, & Kardash, 1993). As students become better able to 
distinguish between important and unimportant information on their own, we can gradually 
phase out our guidance. 
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Regularly monitoring learning* One very powerful learning strategy is comprehension 
Ij a process of periodically checking oneself for recall and understanding. How well do 
you monitor your comprehension? The following exercise can help you find out, 

m EXPERIENCING FIRSTHAND _ 

LOOKING BACK 

Stop for a minute and ask yourself this question: 

What have I learned from this chapter so far? 

Quickly jot down what you can recall, 


Now go back and look at the pages preceding this one. Do the notes you've just written include 
all of the key points presented in those pages? Is there something you thought you understood but 
realize now that you don't? Is there something you never learned at all—perhaps something you 
were supposedly “reading” when your mind was chinking about something entirely different? 

Successful learners continually monitor their comprehension both while they study some¬ 
thing and at some point after they've studied it {Hacker, Dunlosky, & Graesser T 2009b). 
Furthermore, when they realise that they don e understand, they cake steps to correct the situa¬ 
tion, perhaps by rereading a section of a textbook or asking a question in class. In contrast, low 
achievers rarely check themselves or take appropriate action when they don't comprehend some¬ 
thing. For example, they’re unlikely no reread paragraphs they haven't understood the first time 
around (L. Baker & Brown> 1984; Haller, Child, ite. Walberg, lyfiR; Veenman, 2(311). 

Many children and adolescents engage in little or no comprehension monitoring (J. A. Dole 
ct ah, 1991; McKeown & Beck, 2(309; Nokes & Dole, 2004). When they don’t monitor their 
learning and comprehension, they don't know what they know and what they don't know; conse¬ 
quently, they may think they've mastered something when they really haven't. Although this 
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illusion of k is especially common in young children, its seen in learners at all levels, even 

college students. As papcr-and-pcncil exams become increasingly prevalent at upper grade levels, 
an allusion of knowing can lead students to overestimate how well they'll perform on these assess¬ 
ments (Hacker, Bol, Horgan, & Rakow, 2000; Stone, 2000; Zimmerman & Moylan, 2009). For 
example, we authors occasionally have students come to us expressing frustration with low test 
scores, “I knew the material so well!" they might say. But as we begin to talk with them about the 
exam material, it usually becomes clear that they have only vague understandings of some ideas 
and incorrect understandings of others. 

Comprehension monitoring doesn’t have to he a solitary activity, of course. If students work 
in small study groups, they can easily test one another on classroom material and may detect gaps 
or misconceptions in one another's understandings (Bol, Hacker, Walck, & Nunnery, 2012; 
Dunning, Heath, & Suls, 2004; Vaughn et ah, 2011), Ideally, the questions they ask one another 
should encourage them to elaborate on rather than simply recall what they’re studying. For ex¬ 
ample, we might teach them to ask questions beginning with such phrases as Explain why , What 
do you think would happen if and What is the difference between (A, King, 1992, p. 309). 

Yet to be truly effective learners, students must ultimately learn how to test themselves as 
well. One effective strategy is self-explanatTo , in which students frequently stop to explain to 
themselves what they're studying (Berthold & Renkl, 2009; Fonseca & Chi, 2011; McNamara & 
Magliano, 2009)- Another, similar approach is questionh , in which students periodically 
stop to ask themselves questions—essentially internalizing the mutual question-asking process 
they may have previously used in small-group study sessions. Their self-questions should, of 
course, include not only simple, fact-based questions but also elabotative ones (Bugg & McDaniel, 
2012; Dunning et ah, 2004; Wong, 1983), 
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grow older, in parr because they can better control and direct their cognitive processes. With age, 
too + comes an ever-expanding knowledge base that supports students' efforts to engage in elabora¬ 
tion, identify important information, and effectively monitor their comprehension. Several other 
factors also influence students' choice and use of various strategies, as reflected in the following 
principles. 

* Learning strategies depend partly m the learning task at hand. Tn some situations teachers may 

assign tasks for which truly effective learning strategies are eirher counterproductive or 
impossible. For instance, if we insist that (acts and deli nit ions be learned verbatim, students 
will unde rs tan da hi y be reluctant to engage in elaboration and other meaningful learning 
processes (Turner, 1995; Van Meter, Yokoi, & Pressley, 1994). And it we expect students 
ro master a great deal of material for a single exam, they may have to devote their limited 
study rime to gerting only a superficial impression of everything or to studying only the 
easy material they're confident they can master (Son & Sell watts, 2002; J. W. Thomas, 
1993b). Sometimes working memory's limited capacity discourages metacog nit ive process¬ 
ing: If a learning task involves thinking about a lot of information all at once—that is, 
it it imposes a heavy — smdenrs may have insufficient "room" in working 

memory to use srrartgies chat might otherwise he effective (Kalyuga, 2010; H. 5. Waters tk 
Kunnmann p 2010). 

■ Students are likely to acquire and me more effectitv strategies only if they realize that their torrent 

strategies are not working. Students wi ll come to such a conclusion only if they have been reg¬ 
ularly monitoring their comprehension in previous learning tasks and have become aware- 
o t their learning difficulties. Comprehension monitoring, then, doesn't just after r smdtnts' 
understanding of classroom subject matter—it also plays a pivotal role in rhe development 
of other metacognitive strategies (Kuhn, Garcia-Mi la, Zohar, & Andersen, 1995; Lodico, 
Ghamla, Levin, Pressley, & Bell, 1983; Lorangcr, 1994). In some cases, too, feedback that 
students haven 't yet mastered a learning task will spur them to adopt more effective strate¬ 
gies, ar least for the short run (Srarr & Lovett, 2000)- 

* Students 1 beliefs abut the nature of knowledge and learning influence their strategy choices. One of us 
authors once had a conversation with her son Jeff, then an 11 eh grades about the Canadian 
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Studies program that a local university had just added to its curriculum. Jeff's comments 
revealed a % r cry simp] is tit view of what history is: 

Jeff: The Canadians don’t have as much history as we [Americans] do. 

Al&m: Of course they do. 

Jeff ; No they don’t. They haven't had as many wars. 

Atom: History's more than wars. 

Jejf: Yeah, bur the rest of that stuff" is really boring. 

Once Jeff reached college, he discovered that history is a toe more than wars and ocher "re¬ 
ally boring 17 stuff. In fact 5 ht majored in history and now, as a middle schEH>l teacher, actu¬ 
ally teaches history. But its unfortunate that he had to wait until college to discover the true 
nature of history as an academic discipline. 

Children and adolescenrs have misconceptions about other subject areas as well. For 
example, in rhe opening case study, Ms. Gaunt's students think that math consists simply 
of a hunch of procedures th;ir yield single right answers hut don't necessarily have to make 
sense Furthermore, many students have misconceptions about the general nature of learn¬ 
ing. For instance, Ms. Gaunr’s students think they should be able to learn mathematical 
concepts and procedures quickly and easily—with little or no effort on their ]wr-—so long 
as their readier does her job. 

Students’ beliefs about the nature of knowledge and learning sue collectively known as. 

(you may also see the term tpitfm&ttigkal beliefs). Such beliefs often nflu- 
ence studying and learning (Bendixcn & Feucht, 20 10; B. Hofer &l Pinrrich, 1997; Muis, 
2007). For example, when students believe thar learning happens quickly in an ali-or-nonc 
fashion-—as Ms. Gaunt s students apparently do—they're apr to think they Ve mastered 
something before they really have. Further more, they tend co give up quickly in the face 
of failure and express discouragement or dL&like regarding the topic they’re studying. In 
contrast! when students believe that learning is li gradual process that often takes rime and 
effort, they're likely to use a wide variety of learning strategics as they study and to persist 
unril they've made sense of rhe material (D, L. Butler & Winne T 1995; Kardash Howell, 
2000; Muis, 2007; Schommer, 1990, 1994b). 
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As another example of variability in learners' epistemic beliefs, some students believe that 
when they read a textbook, they're passively soaking up many separate pieces of information 
from the page. In contrast, other students recognize that learning from reading requires 
them to construct their own meanings by actively interpreting, organizing, and applying 
new information, learners who realize that reading is a constructive, integrative process are 
more likely to engage in meaningful learning as they read and to undergo conceptual change 
when they encounter ideas that contradict their existing understandings (Mason, Gava, & 
Boldrin, 2008; Muis, 2007; Schommer-Aikins, 2002; Sinatra & Pintrich, 2003). 

Epistemic beliefs rend to evolve over the course of childhood and adolescence (Kuhn 
& Park, 2005; Muis, Bendixcn, & Haerlc, 2006; Schommer, Calvert, Ganglictci, & Baja], 
1997), Children in the elementary grades typically believe in the certainty of knowledge: 
They think that for any topic there's an absolute truth "out there’ 1 somewhere. As they reach 
high school, some of them—and only some—-begin to realize that knowledge is a subjective 
entity and that different perspectives on a topic can occasionally be equally valid. Additional 
changes can occur over the course of the high school grades. For example, 12th graders are 
more likely than 9th graders to believe that knowledge consists of complex interrelation¬ 
ships rather than discrete facts and that most learning happens gradually over time rather 
than in a quick, one-shot effort. And throughout adolescence, students' epistemic beliefs 
become increasingly specific to particular content domains (Buehl & Alexander, 2006; Muis 
et aL, 2006). For example, students may believe that, in math, answers are always either 
right or wrong (again recall Ms. Gaunt's students) but that in social studies conflicting per¬ 
spectives might all have some validity. Such developmental trends are reflected in some of 
the entries in Table 7.1. 
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As teachers, we must communicate to students what we ourselves know to be true about 
knowledge and Learning: 

* Knowledge involves not only knowing facts, concepts, and ideas bur also understanding 
interrelationships among these things. 

* Learning involves active construction of knowledge, rather than just a passive absorption 
of it. 

* Knowledge doesn't always mean having clear-cut answers to difficult, complex issues, 
and in some cases it involves critically evaluating available evidence relative to a particu¬ 
lar point of view. 

* Mastering a body of information or a complex skill often requires hard work and 
persistence. 

* Human beings' collective knowledge about any topic or phenomenon is a dynamic, ever- 
evolving entity; thus, acquiring such knowledge must, by necessity, be an ongoing effort 
over the course of one's lifetime. 

We should communicate such messages not only in what we say but also in what we d& y 
such as in the questions we ask, the activities we assign, and the ways in which we assess 
students’ learning. For example, we can have students address complex issues and problems 
thar have no clear-cut right or wrong answers. We can reach students strategies forgathering 
data and testing competing hypotheses. We can ask students to compare several explanations 
of a particular phenomenon and consider the validity and strength of evidence supporting 
each one. And we can show students, perhaps by presenting puzzling phenomena, that their 
current understandings—and in some cases even those of experts in the field-—-don't yet ad¬ 
equately explain all of human experience (Andre Sc Windschitl, 2003; Bendixen & Feucht, 
2010; Kuhn, 2009; Mu is et aL, 2006; Reznitskaya & Gregory, 2013; vanSledright & Linion, 
2006). When we do such things, we increase the likelihood chat students will apply effec¬ 
tive learning strategies, critically evaluate classroom subject matter, and undergo conceptual 
change when appropriate (Bendixen Sc Feucht, 2010; R, Hofer Sc Pinctrich, 2002; Sinatra & 
Pintrich, 2003). 
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Wc must be careful how far we take such strategics, however. When students are firmly 
rooted in karnmg-inmlves-facts-that-l-can-get-only-from-an-expert beliefs, they may initially 
find httle of value in—and so may gain little from—lessons that emphasise diverse per¬ 
spectives and offer few solid answers. Nudging students toward more sophisticated beliefs 
about the nature of knowledge can take time, gentle prodding^ and persistence^ as well as a 
classroom atmosphere in which students feel comfortable questioning their own and others’ 
beliefs (Andre & Windschitl, 2003; Rule & Bendixcn, 2010), 

• Different motives and goals call for different strategies. Motivational factors clearly influence 
the extent to which students use effective strategies to learn and study. Some students 
may be more interested in getting by with a passing grade than truly mastering class¬ 
room material. Others may think that meaningful learning and other effective strategies 
involve too much time and effort to be worthwhile. Still others may have so little faith 
in their learning ability that they expect to do poorly regardless of the strategics they use 
(R A t Alexander, Graham, & Harris, 1998; Mason, 2010; Nolen, 1996; Palmer & Goetz* 
1988 ). 

* Ongoing instruction and guidance about effective strategies enhances learning and achievement\ With 
every transition to a higher educational level, teachers expect students to learn more mate¬ 
rial and to think about it in more sophisticated ways. Thus, the simple learning strate¬ 
gies children acquire in elementary school (e.g., rehearsal) become less and less effective 
with each passing year. All too often, however, teachers teach academic content areas— 
history, biology, math, and so on—without also teaching students how to learn in those 
content areas. When left to their own devices, most students develop effective strategies 
very slowly {if ac all) and thus, over the years, encounter increasing difficulty in their at¬ 
tempts to master classroom subject matter And when they don't master it, they may not 
know why they’ve failed or how to improve their chances of success the next time around 

(Hacker et ah, 2000; Hamrnan, Berthelot, Saia, & Crowley, 2000; Nokes & Dole, 2004; 
O’Sullivan Sc Joy* 1994), 

Using effective learning strategies makes such a difference in students’ classroom achieve¬ 
ment that we mustn’t leave the development of these strategies to chance. How can we help 
students learn how to learn? The Into the Classroom feature "Promoting Effective Learning 
and Study Strategies ’ presents several research-based strategies. The most important of 
the strategies presented there is the first one: When teaching academic comem, simultaneously 
teach students how to effectively study and remember i.L Students are more likely to use effective 
learning and study strategies when those strategies are taught not in separate study-skills 
classes but rather as integral parts of everyday instruction about specific academic topics 
(Hattie, Biggs, Sc Purdie, 1996; S. G, Paris & Paris, 2001; Pressley, Harris, Sc Marks, 1992; 
Veen man, 2011). 
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METACOGNITIVE STRATEGIES !N THE DIGITAL AGE 

In many traditional modes of instruction—teacher lectures and explanations, textbook readings, 
and the like—reachers or other knowledgeable individuals are largely in control of what students 
study and in what order rhey study it. In the 21st-century digital age, however, many instruc¬ 
tional materials rake the form of hypi , in which students can go from one electronic "page” 

to another one of their own choosing simply by clicking on a word, icon, or "button 1 * on the 
screen. Hypermedia can be found both in prepackaged instructional software programs and in 
expert-designed instructional Internet websites. And, of course, the Internet itself is a virtually 
boundless form, of hypermedia. 

Acquiring new information from the Internee and other forms of hypermedia requites nor 
only rhe kinds of learning strategies previously described bur a few additional ones as well. Among 
other things, effective learners must do most or all the following when they use computer-based 
materials to acquire new information: 

+ Identify potentially productive keywords to use in a search for particular information 

* Make good choices about paths and hot links to follow 

* Critically evaluare rhe in for mar ion and potential ^^information rhey find on various web¬ 
sites (more on this issue in the discussion of critical thinking near the end of the chapter) 

* Monitor their progress toward achieving key geials for their learning efforts 

■* Make adfusrments in their gnals and search strategies as new information tomes to light 

* Compare* conrrasr, and synthesize information obtained from two or more sources 
(Afflerfoach & Clio, 2010; B A. Alexander & rhe Disciplined Reading and Learning Research 
Laboratory, 2012; Acevedo & Witherspoon, 2009; Leu, O'Byrne, Znw.il inski, McVerry, & 
Everett-Cacopardo, 2009) 

Many people of all ages don’t have such skills, especially if they have little prior knowledge about 
a topic or naively assume thar everything posted on rhe Internet musr he "fact" Q r A. Greene, 
Hutchinson, Costa, de Crompton, 2012; P. A. Kirschner & van Merrienboer, 2013; Niederhauser, 
2008}. As you might guess, then, most elementary and secondary school students need consider¬ 
able teacher guidance and scaffolding to learn effectively 1mm hypermedia-based instructional 
resources. 
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Fortunately, some software programs arc now emerging that explicitly scaffold students' 
learning strategies during computer-based instruction and online research (Acevedo, 2005; 
Koedinger, Aleven, Roll, ik Baker, 2009; B. Y White ik Frederiksen, 2005}* For example, a pro¬ 
gram might occasionally encourage students to set goals for their learning nr ask them rn identify 
causal relationships among concepts (Azevedo & Witherspoon, 2009; Graesser, McNamara, & 
VanLchn, 2005), And as students search the Internet for resources about a particular topic, 
computer-based scaffolding might occasionally remind them about their goal(s) in conducting the 
research or about the criteria they should use to evaluate the content of a particular website 
(Affierbach & Cho, 2010; Quintana, Zhang, & Krajcik, 2005X 

A good example of hypermedia with meracognitive scaffolding is Betty's Brain, a com¬ 
puter-based learning environment in which students read several resources about a topic, such 
as body temperature regulation or climate change, and then create a concept map representing 
the cause-and-effect relationships they discover in the resources. Students are told that a vir¬ 
tual “child" named Betty has to learn about the topic and that they can help her learn through 
the map they create as Betty's “teacher/' Like a good teacher* they should also periodically as¬ 
sess her understanding with questions or a quiz. If Betty doesn't perform well, students can 
work to improve her understanding, and in the process they learn a great deal about the topic 
themselves. For example. Figure 7,2 shows an in-progress unit on climate change. The stu- 
dent/reacher has made some inappropriate causal links in her concept map, leading computer- 
based Betty to perform poorly on assessments, A virtual "mentor 5 ’ (Mr. Davis) has stepped in 
to provide guidance about how to identify cause-and-effect relationships in a small section of 
text. Here the student has just correctly identided a relationship— sea ice decreases absorbed light 
energy —and Mr. Davis has suggested a good next step. (For more information about Betty's 
Brain, see Leelawohg & Biswas, 2008; Segedy, Kinnebrew* & Biswas, 2013; also go to teach- 
ableagents.org.) 
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DIVERSITY, DISABILITIES, AND EXCEPTIONAL ABILITIES 
IN METACOGINITION 

Researchers have observed cultural differences in students" episiemic beliefs—in particular, their 
bel iefs about what ir means to Itarn something From the perspective of mainstream Western cul¬ 
ture, learning is largely a mental enterprise: People learn in order to understand rhe world and 
acquire new skills and. abilities. But for many people in China, learning also has moral and social 
dimensions: It enables an individual to become increasingly virtuous and heinotable and to con¬ 
tribute in significant ways to rhe betterment of society, 

Researchers have uncovered other cultural differences in learners' episremic beliefs as 
well. For instance, beginning in middle school, students in the United States are more likely 
to question the validity of an authority figure's claims than arc students in the Far East. In 
ccnrrasr, students in Far Eastern countries (e.g. t Japan and Korea) are apt to believe that 
knowledge is cut-and-dried and can be effectively gained From authority figures (Kuhn ik 
Park, 2005; Qian ik Pan, 2002). Yet Asian learners—and also Asian American learners—have 
an advantage in another respect: Compared to their European American counterparts (who 
sometimes expect quick resides with little work), students of Asian heritage are more likely to 
believe that mastering complex academic topics is often a slow, efforrful process requiring dili¬ 
gence, persistence, and a combination of rote and meaningful learning (Dahlin ik Watkins, 
2 QUO; J. Li, 2()U^; Morelli ik Rothbaum, 2007; Schommer-Aikins & Easter, 2U0E; Tweed & 
Lehman, 2002). 

ACCOMMODATING STUDENTS WITH SPECIAL NEEDS 

We're especially likely no see diversity in metacognition in studenrs who have special educational 
needs. Table 7.2 presents characteristics you might see in these students. Notice rhtin many stu¬ 
dents with cognitive disabilities—and some with emotional and behavioral disorders as well— 
may exhibit little knowledge and use of effective learning strategies. In contrast, students who are 
gifted typically have mo re sophisticated learning strategics rhan rhe ir peers do. 

For many students with disabilities, we may have to teach meracognitive skills explicitly 
and with considerable scaffolding-—-that is, wi th close guidance and assistance in rhe use of spe¬ 
cific learning strategies (e.g,, Boyle, 201 I; Meitner, 2007). For example, wt might provide 
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STIJnFNTS IN INTI 1JSIVF SFTTlNfiS 


TABLE 7.2 ■ Promoting Metacognitive Development in Students with Special Educational Needs 

CATEGORY 

CHARACTERISTICS YOU 

MIGHT OBSERVE 

SUGGESTED STRATEGIES 

Students with specific 
cognitive or academic 
difficulties 

* Lees nnetacognitive awareness or 

control of learning 

* Use of few and relatively inefficient 
learning strategies 

* increased strategy use after explicit 
instruction in strategies 

1 Teach effective learning and reading strategies (e.g., taking 
notes, using mnemonics, identifying main ideas and general 
themes) within the context of lessons about particular topics. 

• Model effective strategies and scaffold students' efforts to use 
them (e.g., provide outlines to guide note taking, ask questions 
that encourage activation of prior knowledge). 

Students with social or 
behavioral problems 

* Limited metacognitive awareness 
of one's processing difficulties (for 
some students) 

* Few effective learning strategies 
[for some students) 

• Provide guidance in using effective learning and study strategies 
(e g,, verbally model strategies, give outlines that guide note 
taking). 

Students with general 
delays in cognitive and 
social functioning 

* Lack of melacog n itive awareness or 
control of learning 

* Lack of learning strategies, espe¬ 
cially in the absence of strategies 
training 

• Teach relatively simple learning strategies (e.g., rehearsal, spe¬ 
cific mnemonics), and give students ample practice in using 
them. 

Students with physical 
or sensory challenges 

* No consistently observed deficits in 
metacognitive knowledge or strat¬ 
egies^ specific deficits sometimes 
due to sensory impairments 

Address any deficits in metacognition with strategies you would 
use with nondisabled students, making appropriate accommoda¬ 
tions for physical end sensory limitations. 

Students with advanced 
cognitive development 

* Use of relatively sophisticated 
learning strategies in comparison 
with peers 

* Don't assume that students have adultlike learning strategies; 
assess their existing strategies and, as appropriate, encourage 
more effective strategies (e.g., elaboration, comprehension 
monitoring). 

™ Provide opportunities for self-directed learning if students clearly 
have effective learning strategies they can use with little teacher 
guidance. 


Sources; fieirne-'Sffii'Ui, Fa l Ion. & Kirr., 2006; Buy*, 20' Carr p one. Brnuri, & El va-vl. 1 965; El. Clarke 1W7; Eci-nonds el al . 2009; E. ■£. Ella Si Friend, 1991; Graham & Harris,, 19^6; N. Gieiqy. 
.2009; (?raEto'nuy& [> ano-id, 1992; JHeward, 2009;, MaaHop eii & 'Soruggs, 2007; McClynit, 19'96; Mcltiicr., 2C07; Mercer & Pullen, 2005; Piirlo, 1 999; Pressley, 1 W5; Scruggs Si Maseruaieri, 
m2; H. L. Sw-ansm. J -993;Tumbul , Turnbull, & Wehmeyer, 2G10; Waoer, 2010- Wcng r 1991. 


partially fillcd-in outlines to guide students* note caking {e.g,, see Figure 7*3), We might also tell 
students when particular strategies (e.g., elaboration, comprehension monitoring) are appropriate 
and model the use of such strategies with specific classroom subject matter. Finally, we must give 
students opportunities to practice their newly acquired strategies, along with feedback about how 
effectively they are using each one. 

As teachers, we must remember that our students are likely to learn differently—and often 
less efficiently and successfully—than we do. Almost all of them can benefit from acquiring more 
sophisticated understandings of what knowledge and learning involve and from regularly practic¬ 
ing effective strategies for mastering school subject matter. 

Transfer 

How students think about and study school subject matter has implications not only for how 
well they can understand and remember it but also for how effectively they can use and apply it 
later on. Here we re talking about transfer: the extent to which knowledge and skills acquired in 
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FIGURE 7.3 Example of a partially filled-in outline that can guide students' 
note taking 


MUSCLES 


A. Number of Muscles 

1. There are approximately 


muscles in the human body. 


1. Muscles work in two ways: 

a. They_, or shorten, 

b. They_, or lengthen, 

jC. Kinds of Muscles 

1. _muscles are attached to the bones by_ 

a. These m use I e s a re_(vol u nta ry/i nvo lu ntary). 

b. The purpose of these muscles is to 


2. _muscles line some of the body’s_. 

a. These muscles are_(voluntary/involuntary). 

b. The purpose of these muscles is to_ 


3. The_muscle is the only one of its kind, 

a. This muscle is . (voluntary/involuntary). 

b. The purpose of this muscle Is to_ 
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one situation affect a persons learning or performance in a subsequent situation. Following are 
examples: 

* Elena speaks both English and Spanish fluently. When she begins a French course in high 
school, she immediately recognizes many similarities between French and Spanish, H \Ahaf ? 
she thinks, “what f know about Spanish will help me learn French " 

* In her middle school history class, Stella discovers that she does better on quizzes when she 
takes more notes. She decides to take more notes in her science class as well, and once again 
the strategy pays oft. 

* Teds fifth-grade class has been working with decimals for several weeks. His teacher asks, 
“Which number is larger, 4,4 or 4,14?” Ted recalls something he knows about whole num¬ 
bers: Numbers with three digits are larger than numbers with only two digits. The larger 
number is 4.14,” he mistakenly concludes. 

In most cases prior learning helps learning or performance in another situation. Such posb 
takes place when Elenas Spanish helps her learn French and when Stellas practice 
with note taking in history class improves her performance in science class. In some instances, 
however, existing knowledge or skills binder later learning. Such jcitive is the case for 

Ted, who transfers a principle related to whole numbers to a situation in which it doesn't apply: 
comparing decimals. 

Sometimes we see , in which the original learning task and the transfer task 

overlap in content. For example, Elena should have an easy time learning to count in French be¬ 
cause the numbers (/m f dtwx, iron, quatre, cinq . . .) are very similar to the Spanish ones she already 
knows (urn, dos< tre$< cnatm, dneo , * .). At other t im es we may see 5 n era I transfer* in which learn¬ 
ing in one situation affects learning and performance in a somewhat dissimilar situation, Consider, 
for example, Stellas strategy of caking more notes in science because of her success with note 
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taking in history. History and science don’t overlap much in content, but a strat¬ 
egy acquired in one class helps with learning in the other. 

Historically, research studies have shown that when application of aca¬ 
demic subject matter is involved, specific transfer occurs far more often than 
general transfer (S. M. Barnett & Ceci, 2002; W. D, Gray & Orasanu, 1987). In 
fact, the question of whether general transfer occurs at all has been the subject 
of considerable debate over the years. Many early educators believed that sub¬ 
ject areas requiring considerable attention to precision and detail (c,g., math, 
Latin, and formal logic) might somehow strengthen students’ minds and 
thereby enable students to tackle other, unrelated tasks more easily. This formal 
discipline perspective of transfer persisted throughout the first several decades 
of the 20th century. For instance, in the 1960s, when one of us authors was a 
high school student hoping to gain admission to a prestigious college, she was 
advised to take both French and Latin—the only two languages the school of¬ 
fered. ‘Why should I take Latin?" she asked. “I can use it only if I attend 
Catholic mass or run across phrases like ’caveat emptor' or ’e pluribus unum 
The guidance counselor pursed her thin red lips and gave a look suggesting that 
she knew best. "Latin will discipline your mind,” the counselor said. “It will 
help you learn bettor," 

Most research has discredited this mind-as-muscle notion of transfer 
(Haskell, 2001; Perkins & Salomon, 1989; E, L. Thorndike, 1924). For exam¬ 
ple, practice in memorizing poems doesn’t necessarily make one a faster poem 
memorizer (James, 1890). And studying computer programming, although 
often a worthwhile activity in its own right, doesn’t necessarily help a person 
with dissimilar kinds of logical tasks (R, E. Mayer & Wittroek, 1996; Perkins 
& Salomon, 1989). 
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We're more likely to see general transfer when we broaden our nation of transfer to include 
application of general academic skills and learning strategies that can be applied to a wide variery 
of topics and contexts (e,g P , reading comprehension, persuasive writing, and note caking) (J, R, 
Anderson, Greeno, Reder, Sc Simon, 2000; S. M. Barnett Sc Geek 2002; Perkins, 1995; M, T, 
Posner Sc Rochbart, 2007). Furthermore, general beliefs, attitudes, and dispositions related to 
learning and chinking—for instance, recognition that learning often requires hard work, as well 
as open-mindedness to diverse viewpoints—can have a profound impact on later learning and 
achievement across multiple domains, and so clearly illustrate general transfer at work (Cornoldi, 
2010; De Corcc, 2003; K. J. Pugh Sc Berg in, 2006; D. L r Schwartz, Bransford, Sc Sears, 2005), 
And some students develop a general desire to apply what they learn in the classroom—that is, 
they have a spirit r f transfer —that consistently resurfaces in later instructional contexts (Goldstone 
& Day, 2012; Haskell, 2001; Volet, 1999). 

FACTORS AFFECTING TRANSFER 

Ideally, positive transfer to real-world contexts should be a major goal in classrooms at all grade 
levels. When learners can't use their basic math skills ro compute correct change or balance a 
checkbook, when [hey can't use rheir knowledge of English grammar in a job application or busi¬ 
ness report, and when they can't apply their knowledge of science to an understanding of personal 
health or environmental problems, then we have to wonder whether the time spent learning these 
things might have been better spent doing something else. 

Although both specific and general transfer do occur, students often don't apply the aca¬ 
demic content they learn in particular classes to other classes or to out-of-school situations 
(Levstik* 2011; R. E. Mayer & Wit crock, 1996; Perkins & Salomon, 2012; RenkL Mandl, Sc 
Gruber. 1996). Naturally* students are more likely to transfer what they learn ar school when they 
approach each classroom topic with a deliberate intention to apply it. But several ocher factors also 
influence the probability of transfer, often because they influence learners’ ability to retrieve what 
they've learned when they need to use it. 

* Meaningful teaming promotes better transfer than me learning. Instructional time is clearly an 
important variable affecting transfer: The more time students spend studying a particular 


Islamic Online University © 






Psychology of Education 201 


topic, the more likely they are to apply what they've learned on future occasions. Ideally, 
students should gain a conceptual undemanding of the topic—chat is* they should have the 
many things they've learned appropriately organized and interrelated in long-term mem¬ 
ory. Here we see an example of the general principle Less is more: Students are more likely 
to transfer their school learning to new situations, including those beyond the classroom, 
when they study a few things in depth and learn them meaningfully instead of studying 
many topics superficially (Brooks & Dansereau, 1987; Haskell, 2001; M, C. Linn, 2008; 
Schmidt & Bjork, 1992). 

The less-is-more principle is clearly being violated in the opening case study. Ms. Gaunt 
decides that she must move fairly quickly if she is ro cover the entire eighth-grade math 
curriculum, even if it means that few students will master any particular topic or procedure. 
Given the upcoming statewide math exam, she may have little alternative, but her students 
arc unlikely to use what they’re learning on future occasions. 

* Both positive and negative transfer are more common when a new situation appears to be similar to 
a previous one. Perceived similarity increases the chances that a new r situation will provide 
retrieval cues that point learners in the right direction as they search long-term memory for 
potentially relevant knowledge and skills (Bassok, 2003; Day & Goldstone, 2012; Haskell, 
2001). For instance, when Elena first encounters number words in her French class (an, 
deux, trois) , the w r ords should quickly trigger recall of similar-sounding Spanish words (uno, 
dos , tres). 

However, we should note that the similarity of two situations* although usually promot¬ 
ing positive transfer, can sometimes lead to negative transfer instead. To see what we mean, 
try the following exercise. 

m EXPERIENCING FIRSTHAND _ 

A DIVISION PROBLEM 

Quickly estimate an answer to this division problem: 

60 - 0.38 
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Is your answer larger or smaller than 60? If you applied your knowledge of division by 
whole numbers, you undoubtedly concluded that the answer is smaller than 60. In fact, 
the answer is approximately 15H, a number much larger than 60. Does this exercise remind 
you of Teds erroneous conclusion—that 4.14 is larger than 4,4—based on his knowledge 
of how whole numbers can be compared? Even at the college level, many students show 
negative transfer of whole-number principles to situations involving decimals and fractions 
(M. Carr, 2010; Karl & Varma, 2010; Ni Sc Zhou, 2005). Working with decimals appears, 
on the surface, to be similar to working with whole numbers. The only difference—a very 
important one, as it turns out—is a tiny decimal point. 

To minimize the likelihood that our students negatively transfer some of what they’ve 
previously learned, we must be sure to point out differences between two superficially simi¬ 
lar topics. For example, Teds teacher might have identified some of the specific ways in 
which decimals are different from whole numbers. As another example, we authors find that 
students in our educational psychology classes often have trouble correctly understanding 
certain concepts (e.g., maturation, socialization, short-term memory) because the meanings of 
chcsc words in psychology are quite different from choir meanings in everyday conversation. 
So when we first introduce one of these concepts, we take great pains to contrast the differ¬ 
ent meanings. Even so, students’ everyday meanings regularly can intrude into their think¬ 
ing about course content, especially if they don't continually monitor their own thinking 
and understanding. 

* General principles and theories are more easily transferred than discrete facts and task-specific proce¬ 
dures . Some knowledge of specific facts and procedures is indispensable; for instance, stu¬ 
dents should know what 2 + 3 equals, where to find Africa on a globe, and how to draw a 
right angle. Yet by themselves, specific facts and procedures have only limited usefulness in 
neu r situations. On average, general principles, rules, and theoretical explanations are more 
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widely applicable than isolated bits of information and how-to-do-something-specific pro¬ 
cedures (S. M. Barnett & Ceci, 2002; Bransford 8z Schwartz, 1999; Haskell, 2001; Kalyuga, 
Rcnkl, & Pass, 2010), The more we can emphasize general principles—for example, that 
adding two positive whole numbers always yields a larger number, that the cultures of vari¬ 
ous nations are influenced by their locations and climates, and that cut, copy, and paste func¬ 
tions are commonplace in computer applications—the more we facilitate students' ability 
to transfer what they learn. This is not to say, however, that w r e should always begin an in¬ 
structional unit by teaching an abstract principle. Often its better to begin with specific, 
concrete examples that engage students' interest and make immediate sense to them and 
only later introduce the general principle at work (Nathan, 2012; D, L T Schwartz, Chase, Sc 
Bransford, 2012). 

Especially as they get older, some students acquire an ability to apply general principles 
to topics quite different from those they've previously studied. For example, in one re¬ 
search study, fifth graders and college students were asked co develop a plan for increasing 
the population of bald eagles, an endangered species in their state (Bransford & Schwartz, 
1999)- None of the students in either age-group had previously studied strategies for eagle 
preservation, and the plans that both groups developed were largely inadequate. Yet in the 
process of developing their plans, the college students addressed more sophisticated ques¬ 
tions than the fifth graders did. In particular, the fifth graders focused on the eagles them¬ 
selves (e.g., How big are they? What do they eat?), whereas the college students looked at 
the larger picture (e,g + , What type of ecosystem supports eagles? What about predators of 
eagles and eagle babies?) (Bransford & Schwartz, 1999, p. 67). Thus, the college students 
were drawing on an important principle they had acquired in their many years of science 
study: Living creatures are more likely to survive and thrive when their habitat supports 
rather chan threatens them. 
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* Transfir is mow wntmon u hen information and skill* are a.i f#in g reie vant jv? diverse disci¬ 

plines and rtal-ivorld situation Unfortunately, many students tend to rhink of academic sub¬ 
ject areas as context- bound -—char is, as being diseinec disciplines char are completely separate 
from one another and from real-world concerns (P. A, Alexander^ Judy K 1988; S. M. Barnett 
& Ccci, 2002; Perkins £k Simmons, 1983; Renkl ct ah, 199(5). For example, when baking 
cookies, an 11 -year-old might ask a parent, "Do rwo one-quarters make two fourths? I know 
ir does in math but what about in cooking?" (K. J. Pugh & liergin, 2005 n p. 16). 

The context-bound nature of some school learning may prevent scudenrs from retriev¬ 
ing what they've learned in situations where it might he useful. A classic study with high 
school students (Saljo & Wyndhantn, 1992) provides an illustration. Students were asked to 
figure out how much postage they should put on an envelope that had a certain weight, and 
they were given a table of postage rates rhar would enable them to determine the correct 
amount. When students were given rhe rask in a social studies class, most used rhe postage 
table to find the answer. But when students were given rhe rask in a math class, most of 
them ignored the postage table and tried to calculate the postage,, in some cases figuring 
it to several decimal places. Thus, the students in the social studies class were more likely 
to solve the problem correctly, perhaps because they were well accustomed to looking for 
information in rabies and charts in their social srudies courses. In contrast, many of rhe 
students in the math class drew on strategies they associated with math, using formulas and 
performing calculations, and thus overlooked the more efficient and accurate approach. 

Fortunately, not all school learning remains "stuck 71 in school or in a particular class¬ 
room. People often apply some skills they've probably learned at school—such as reading, 
arithmetic, and map interpretation—to everyday, real-world tasks. But we can increase the 
transferability of school subject matter by regularly relaring it to other disciplines and to 
rhe outside world (R. R, Chirk & Blake, 1997; Perkins & Salomon, 2012; J. F, Wagner, 
2010). For in&ranee, we might show students how human digestion provides a justification 
lot categorizing food mto several basic lood groups or how principles of economics have 
indirect impacts on global climate change. 

* Numerous and varied oppt/rt&nitm for practice increase the probability of transfer The more thar 
students practice using what they've learned to address new tasks and problems—and the 
more dkwse those tasks and problems are—the greater the probability that students will 
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apply school subject: matter in future situations., including those outside the classroom 
(Gijbels,, Dochy, Van den Rossche, Sc Segers, 2005; Gresalfi & Lester, 2009; J. E Wagner, 
2010). Especially helpful are —activities similar or identical to those 

that students will eventually encounter in real-world contexts. For example* when students 
are learning basic arithmetic principles, they might be asked to apply those principles in 
determining best buys at a discount srore^ dividing items equitably among friends* and run¬ 
ning a school book sale, Arithmetic will then be associated in long-term memory with all 
of these situations, and when the need arises to determine which of two purchases yields the 
most for the money, relevant mathematical procedures should be readily retrieved. Ideally, 
students should discover that much of what they learn at school truly has wide applica¬ 
bility—in other words, school topics become context free (A. Collins, Brown* Si Newman, 
1989; Cox, 1997; Perkins Sc Salomon, 1989)- 

■ Transfer increases when the cultural environment encourages and expects transfer All too often, it 
seems, students are encouraged to acquire school subject matter for mysterious purposes— 
for example, "You'll need to know this in college" or "It will come in handy later in life/' 
Ideally, we should instead create a —a learning environment in which 

applying school subject matter to new situations, cross-disciplinary contexts, and real- 
world problems is both the expectation and the norm. For instance, we might regularly 
encourage students to ask themselves How might l use this information? as they listen, read, 
and study (R. A. Engle* Lam. Meyer* Sc Nix, 2012; Gresalfi Sc Lester, 2009; Haskell* 2001; 
Perkins Sc Salomon, 2012; Pea, 1987). 


Problem Solving 

Problem solving involves using—chat is, transferring —existing knowledge and skills to address 
an unanswered question or troubling situation. The world presents many, many problems that 
differ widely in content and scope, as illustrated in the next exercise. 

EXPERI E NCING FIRSTHAN D 
FOUR PROBLEMS 

How many of these problems can you solve? 

1. You buy two apples for 23 cents each and tine orange for 40 cents, How 
much change will you get back from a dollar bill? 

2. You’re building a treehouse with the shape and dimensions illustrated in 
Figure 7.4. You need to buy planks for a slanted roof, How long must the 
roof planks be to reach from one side of the treehouse to the other? 

3. Asa teacher, you want to illustrate the idea that metal battleships float even 
though metal is denser (and thus heavier) than water, You don’t have a toy 
boat made of metal. What can you use instead ro demonstrate that a metal 
object w T ith a hollow interior can float on water? 

4. Tropical rainforests provide homes for many species of animals and plants— 
including some plants useful in modern medicine—and they help to reduce 
the rapid increase in carbon dioxide in the earth’s atmosphere. Yet each day 
tens of thousands of acres of tropical rainforest disappear, largely as a result 
of farmers' efforts to create new farmland by slashing and burning exist¬ 
ing vegetation. What steps might be taken to curtail this alarming rate of 
deforestation? 

—--- -mm 





FIGURE 7.4 How long do the roof 
planks of this treehouse need to be? 
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Sometimes problems are straightforward and easy to solve. Problem 1 requires only simple 
addition and subtraction procedures, which readily yield a correct solution: 10 cents. Problem 2 
(Figure 7A) is more difficult, parrly because you probably don't encounter such problems very 
often. Bur if you've studied geometry, you've almost certainly learned the Pythagorean theorem: 
!n any right triangle, the square of the hypotenuse equals the sum of the squares of the other rwo 
sides. Looking at the top part of the tneehouse (from the dashed line upward) as a triangle* we Can 
find the length for the roof planks (x) this way; 

[Slanted side) 2 - (Horizontal side) 2 + (Vertical side) 2 
^ = 4 2 4 (5 - 2f 
x 2 = 16 4 9 
r = 25 
x = 5 

Problems don't always have a single correct solution, of course. For instance, a variety of 
objects mighr be used m solve Problem 3; a metal pie plare and a bucker are two possibilities. 
And you mighr identify several possible ways of addressing Problem 4, hut you probably wouldn't 
know which ones could success!Lilly curtail ramiorest destruction until you actually implemented 
them. 

Problems differ considerably in the cxrent to which they're clearly specified and structured. 
At one end of this darity-and-structure continuum is rhe .in which the 

goal is dearly stated, all information needed to solve the problem is present, and only one correcr 
answer exists. Calculating correct change after a purchase (Problem 1) and determining rhe length 
of planks needed for a Errrhouse roof (Problem 2) are well-defined problems, At the other end of 
the continuum is the : in which the desired goal is unclear, information needed 

to solve the problem is missing, or several possible solutions may exisr. Finding a suirable substi¬ 
tute for a metal ship (Problem 3) is somewhat ill defined: Many objeers might serve as a ship 
substitute, and some mighr work better than others. The rainforest destruction problem (Problem 
4) is even less defined; The goal (curtailing deforestation) is ambiguous, we're missing a lot of 
information that would help us solve the problem (e.g., what alternatives might replace formers' 
slash-and-burn practices?) t and there's no single correct solution. On average, ill-defined problems 
are harder ro solve rhan well-defined ones. 
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Mast problems presented in school are well defined. As an example, let's return to the typ¬ 
ing problem in the opening case study: 

Clifford can type 35 words a minute. He needs to type a final copy of his English composi¬ 
tion, which is 4,200 words long. How r long will it take Clifford to type his papers 

Notice that all the information needed to solve the problem is provided, and there’s no irrelevant 
information to lead students astray. And if Clifford continues to type at the same pace, there's only 
one correct answer. Yet the real world presents ill-defined problems far more often than well- 
defined ones, and students need practice in dealing u r ith them. Furthermore, when students regu¬ 
larly encounter ill-defined problems in the school curriculum, they may acquire more sophisti¬ 
cated cpistcmic beliefs—an particular, they may begin to realize that many topics and issues don't 
have easy, clear-cut right and wrong answers (Rule Sc Bendixen, 201 0), 

Taking the perspective of cognitive psychology (especially information processing theory), 
you might think of problem solving as involving five basic steps: 

1* Encoding the problem 

2. Retrieving one or more strategies that might be useful in solving the problem 

3, Choosing the most appropriate strategy or set of strategies 
4* Carrying out the chosen strategy or strategies 

5* Evaluating the quality of the problem solution obtained (steps based loosely on Polya, 

1957) 

Cognitive factors wove previously identified as affecting transfer—such as thorough understand¬ 
ing of a topic and perceived relevance of new information to diverse contexts—certainly affect 
learners" ability to carry out these steps successfully. Researchers have identified additional factors 
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related to four general categories: problem encoding, problem-solving strategies, working mem¬ 
ory capacity, and metacognition, 

PROBLEM ENCODING 

At Step L in the problem-solving process, learners might mentally represent a problem—that is, 
they might encode it—in a variety of ways. As an example, try to solve the problem in the fol¬ 
lowing exercise. 

m EXPERIENCING FIRSTHAND _ 

PIGS AND CHICKENS 

See if you can solve this problem before you read any further: 

Old MacDonald has a barnyard full of pigs and chickens. Altogether there are 21 heads and 
60 legs in the barnyard (not counting MacDonald s own head and legs). How many pigs 
and how many chickens are running around the barnyard? 

If you're having trouble figuring out the answer, think about the problem this way: 

Imagine the pigs standing upright on their two hind legs, with their two front legs raised 
over their heads. Therefore, both the pigs and the chickens are standing on two legs. Figure 
out how many legs are on the ground and how many must be in the air. From this informa¬ 
tion, can you determine the number of pigs and chickens in the barnyard? 


Because there are 21 heads, there must be 21 animals. Thus* there must be 42 legs on the ground 
(21 x 2), which leaves 18 pigs' legs in the air (60 - 42) r There must therefore be 9 pigs (1 8 -=- 2) 
and 12 chickens (21 - 9)- 
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There life several ways you might approach the pigs-and-chickens problem. But if you ini¬ 
tially had trouble solving it—perhaps because your algebra skills are rusty—you may have strug¬ 
gled to encode it in a way that led you to an easy solution. Students often have difficulty solving 
mathematical word problems because they don’t know how to translate the problems into proce¬ 
dures they ve studied (1C Lee, Ng t & Ng, 2009; R E, Mayer, 1992; Walking ton, Sherman, tk 
Petrosino, 2012). 

At other times students may encode a problem in a seemingly logical way that nevertheless 
fails to yield a workable result. As an example, take a stab at the nexr problem. 

EXPERIENCING FIRSTHAND _ 

CANDLE PROBLEM 

How might you stand a candle upright in front of a bulletin hoard attached to the wall? You don't 
want the candle to touch the bulletin board, because the fiame might singe the board. Instead, 
you need to place the candle about a centimeter away from the board. How can you accomplish 
the task using some or ail of rhe following materials: a small candle (birthday cake size)* a metal 
knitting needle., matches, a box of thumbtacks, and a 12-inch ruler? 

Source; Based on DLineker, 1945 

- ■ 


As it turns out, the ruler and knitting needle are useless in solving the problem. Piercing 
the candle with the knitting needle will probably break the candle^ and you're unlikely to have 
much luck balancing the ruler on a few T tacks. (One of us authors speaks from experience here ? as 
some of her own students have unsuccessfully tried both strategies,) The easiest solution is to turn 
the thumbtack box upside down or sideways, attach it to the bulletin board with tacks, and then 
attach the candle to the top of the box w ith either a tack or melted wax. Many people don’t con¬ 
sider this possibility because they encode the box only as a container of tacks and so overlook its 
potential use as a candle stand. When learners encode a problem in a w T ay that limits possible solu¬ 
tions, they’re the victims of a tal set. Mental sets, then, interfere with Step 2 in the problem¬ 
solving process: retrieving potentially useful strategies from long-term memory 
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PROBLEM-SOLVING STRATEGIES: ALGORITHMS 
AND HEURISTICS 

At the heart of successful problem solving are the strategies learners have available to them, as re¬ 
flected in Steps 2, 3, and 4 of the problem-solving process described earlier. Some problems can be 
successfully solved with an —a specific sequence of steps that guarantees a correct solu¬ 

tion, For example, by dividing 4,200 by 35, we can easily determine that Clifford will need 1 20 
minutes (2 hours) to type his English composition, And by using the Pythagorean theorem and 
simple algebra, we can correctly calculate the length of a treehouses slanted roof. 

Yet the world presents many problems for which no algorithms exist. There are no rules we 
can follow to identify a substitute metal ship, no sec of instructions to help us address worldwide 
rainforest destruction. In fact, few algorithms exist for solving problems outside the domains of 
mathematics and science. In the absence of an algorithm, learners must use one or more 
—general problem-solving strategies that may or may not yield a successful outcome. 
For example, one heuristic we might use in solving the deforestation problem is this: Identify a 
new behavior that adequately replaces the problem behavior (be., identify another way that rain¬ 
forest farmers can successfully address their survival needs). 

Both types of problem-solving strategics—algorithms and heuristics alike—are often spe¬ 
cific to particular content domains. But here are several general problem-solving heuristics that 
can be helpful in a variety of contexts: 

* Identify suhgmh. Break a large, complex task into two or more specific sub tasks that can be 
more easily addressed. 

* Round complex numbers up or do u?l Estimate mathematical solutions by converting hard-to- 
work-wlth numbers to simpler ones. 

* Use paper and pencil. Draw a diagram, list a problem's components, or jot down potential 
solutions or approaches. 

* Draw an analogy. Identify a situation analogous to the problem situation, and derive poten¬ 
tial solutions from the analogy. 

WORKING MEMORY AND PROBLEM SOLVING 

Remember, working memory has a limited capacity: At any one time it can hold only a few pieces 
of information and accommodate only so much cognitive processing. If a problem requires dealing 
with a lot of information at once or manipulating that information in a very complex way—when 
the cognitive load is high—working memory capacity may be insufficient for effective problem 
processing (K- Lee et al., 2009; Moreno & Park, 2010; H. L. Swanson, Jerman, & Zheng, 2008). 
Thus, working memory places an upper limit on Step 4 in the problem-solving process: success¬ 
fully carrying out chosen strategics. 

Learners can overcome the limits of working memory in at least two ways. One obvious 
strategy is to create an external record of needed information—for example, by writing it on a 
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piece of paper (as we sometimes do with long division problems). Another approach is to learn 
some skills to automaticity— in other words, to learn them so well that they can be retrieved 
quickly and easily (N. Frederiksen, 1984a; R. E, Mayer & Witt rock, 2006; Swcllcr, L 994). 

METACOGNITION IN PROBLEM SOLVING 

Successful problem solving often involves considerable metacognitive involvement. Especially 
when problems arc fairly complex and challenging, effective problem solvers tend to engage in 
metacognitive process at all five steps of the problem-solving process—for example, by doing the 
following: 

• Identifying one or mote goals that must be accomplished to solve the problem 

• Breaking the problem into two or more subproblems 

• Planning a systematic, sequential approach to solving the problem and its subproblcms 

• Continually monitoring and evaluating their progress toward the problem-solving goal(s) 

• Identifying obstacles that may be impeding their progress 

• Changing to a new strategy if the current one isn’t working 

• Scrutinizing the final solution to make sure that its logical and realistic (M. Carr, 2010; J. 
E, Davidson & Sternberg, 1998, 2003; Dominowski, 1998; Kirsh, 2009) 

Such actions enable learners to use problem-solving strategies flexibly and to determine when 
particular strategies aren’t appropriate. In contrast, ^effective problem solvers tend to apply prob¬ 
lem-solving procedures mindlessly, without any real understanding of what they’re doing or why 
they're doing it. In the opening case study, Ms. Gaunt's students rarely critique their problem 
solutions for logical sense; thus, they may not recognize thac typing a 4,200-word paper is un¬ 
likely to take 100 days. 

To some extent, students’ metacognitive problem-solving processes depend on their con¬ 
ceptual understanding of the subject matter (M r Carr & Biddlecomb, 1998; J, E, Davidson & 
Sternberg, 1998; Rittle-Johnson & Star, 2009). Yet students also benefit from instruction and 
guidance in metacognitive strategies. Following are several strategies we teachers can use: 

_/ 

Ask students to explain what they’re doing and why they’re doing it as they work on a 
problem. 

• Give students questions they can ask themselves as they work on a problem (e.g., “Am I 
getting closer to my goal?" “Why is this strategy the best one to use?”)- 
Help students to identify common errors in their problem solving and to check regularly 
for these errors. 

Ask students to reflect on their problem solutions to determine whether the solutions make 
sense within the context oi the original problems. (M. Carr, 2010; Dominowski, 1998; 
Johanning, D'Agostino, Steele, & Shutmow, 1999; A. King, 1999; Kramarski & Mevarech, 
2003, p. 286; Rodin & Steinberg, 2007; Siegler, 2002) 

Such approaches can be especially effective when students work on challenging problems with one 
or more classmates and must explain and defend their reasoning to their peers. 

Creativity 

Creativity, like problem solving, is a form of transler, because it involves applying previously 
learned knowledge or skills to a new situation. Psychologists have offered varying opinions about 
its nature, but in general creativity has two components: 
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• New and original behavior: Behavior nor specifically learned from someone else 

• A productive result: An outcome appropriate for, and in some way valuable to, one’s culture 
(e.g., Beghetto & Kaufman, 2010; Runco & Chand, 1995; R. K. Sawyer, 2003) 

To illustrate these two components, let’s say that one of your instructors is conducting a les¬ 
son on creativity and wants a creative way of keeping students’ attention. One possible ap¬ 
proach would be to come to class stark naked. This approach certainly meets the first criterion 
for creativity (it’s new and original) but not the second criterion (it isn’t appropriate in our 
culture). An alternative strategy might be to give students several challenging problems that 
require creative thinking. This approach is more likely to meet both criteria: Not only is it a 
relatively original way of teaching, but it’s also appropriate and productive for students to 
learn about creativity by exploring the process firsthand. 

Many complex tasks involve both problem solving and creativity. But the two pro¬ 
cesses differ somewhat in the extent to which they involve convergent thinking versus diver¬ 
gent thinking, both of which are illustrated in Figure 7.7. To successfully tackle a problem, 
we typically pull together two or more pieces of information into an integrated whole that 
resolves the problem. This combining of information into a single idea or product is known 
as convergent thinking. In contrast, when we engage in creativity, we often begin with a 
single idea and take it in a variety of directions, at least one of which leads to something that’s 
new, original, and culturally appropriate. This process of generating many different ideas 
from a single starting point is known as divergent . To see the difference firsthand, 

try the next exercise. 


FIGURE 7.7 Convergent 
versus divergent thinking. 
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rm EXPERIENCING FIRSTHAND _ 

CONVERGENT AND DIVERGENT THINKING 

On a sheer of pa]>er n write your responses to each of the following: 

1. Why are houses more often built with bricks than with stones? 

2. What are some possible uses of a brick? Try to think of as many different and unusual uses 
as you cath 

3 r Add improvements to the wagon drawing so rhac the object will he mote fun ro play with, 

Source. Items 2 and 3 modeled alWTo-rance, 1970. 

— 


To answer the first question* you must use convergent thinking to pull together the things you 
know about bricks, stones, and building construction, Bur rhe other two items require divergent 
thinking about a single object: You must consider how a brick might be used in different contexts 
and how different parrs of the wagon mighr be embellished—with some of your responses being 
novel arid unique. 

Contrary' to a popular belief, creativity is wot a single entity that people either have nr don't 
have. Rather, its probably a combination of many specific thinking processes, motives, and behav¬ 
iors. Among other rhings, creative individuals tend to have the following characteristics: 

* Considerable knowledge relevant to the task at hand 

* Ability to interpret problems and situations in a flexible, open-minded manner and to com¬ 
bine exisring information and ideas in new ways 

* Passion for—-and thus a willingness to invest a good deal of time and effort in—what 
they're doing 

* Persistence in try-mg out various approaches, with acceptance of the many failures and dead¬ 
ends that they're likely to encounter before finally treating a satisfactory product (Amobile, 
199b; Csikszentmihalyft 199b; Leung, Maddux, Gal insky, & Chiu, 2008; Runco& ("hand , 
1995; Russ, 1 993; Simon con p 2004, 2011; Weisberg, 1 993) 

Furthermore, creativity is often specific to particular situations and conrenr areas (Dai, 2010; 
Glover, Ronning, Jk Reynolds, 1989; Runco, 2004). For example, srudents might show creativity 
in art* writing, or science but won’t necessarily be creative in all of these areas- 

FOSTERING CREATIVITY 

Certain aspects of creative thinking may have their roots in hereditary Factors, but environmental 
factors play an equally important role in the development of creativity (Esquivel* 1995; Ripple, 
1989; Si monton* 2000). In fact, because creativity requires considerable expertise and fairly so¬ 
phisticated though: processes, learners are apt ro become increasingly creative as they grow older, 
gain diverse experiences and perspectives—ideally including multkaltttral experiences and per¬ 
spectives—and have numerous opportunities to experiment with objects and ideas (Uatano & 
Oura* 2003; Leung et ah, 2008; Simon ton, 2004). 
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Critical Thinking 

Different theorists define critical thinking somewhat differently, but for our purposes here well 
define 3 1 thi as evaluating the accuracy, credibility, and worth of information and lines 

of reasoning. Critical thinking is reflective, logical, and evidence-based. It also has a purposeful 
quality co it—that is, the learner thinks critically in order to achieve a particular goal (Beyer, 
1985; Bonney & Sternberg, 2011; Halpern, 2008; Moon, 2008), 

Critical thinking can take a variety of forms, depending on the context. The following 
exercise presents four possibilities. 

EXPERIENCING FIRSTHAND _ 

COLDS, CARS, CHANCE, AND CHEER 

Read and respond to each of the following situations: 

L Its autumn, and the days are becoming increasingly chilly. You sec the following 
advertisement: 

Aren't you tired of sniffles and runny noses all winter? Tired of always feeling less than your best? Get 
through a whole winter without colds. Take E nidi cold Pills as directed. (R. J. Harris, 1977, p. 605) 

Should you go out and buy a box of Eradicold Pills? 

2. You have a beat-up old ear and have invested several thousand dollars to get it in working 
order. You can sell the car in its present condition for $1,500, or you can invest a couple of 
thousand dollars more on repairs and then sell it for $3,000. What should you do? (modeled 
after Halpern, 1998) 

3* You have been rolling a typical six-sided die (i.e., one member of a pair of dice). You know 
that the die isn't heavier on one side than another, and yet in the past 30 rolls you haven’t 
rolled a number 4 even once. What arc the odds that you’ll get a 4 on the next roll? 

4, This research finding was presented by Dr. Edmund Emmer at the annual conference of the 
American Educational Research Association in 1994: 

Teachers who feel happy when they teach are more likely to have well-behaved students 
(Emmer, 1994). 

If you're a teacher, do such results suggest that you should try co feel happy when you enter 
the classroom each morning? 


Islamic Online University © 







Psychology of Education 201 


In each of these situations, you had to evaluate information and make some sort of judg¬ 
ment, In Item 1* we authors hope you weren’t tempted to buy EnidicoId Pills* because the adver¬ 
tisement provided no proof that they reduce cold symptoms. Jt simply included the suggestion to 
"Take Eradkold Pills as directed” within the context of a discussion of undesirable symptoms—a 
common ploy in persuasive advertising. 

As for Item 2, it makes more sense to sell the car now. If you sell the car for $3,000 after 
making $2,000 worth of repairs, you’ll make $500 less chan you would otherwise. Many people 
mistakenly believe that their past Investments justify making additional ones, when in fact past 
investments are irrelevant to the present circumstances (Halpern, 1998), 

In Item 3 the chance of rolling a 4 on an evenly balanced die is—as always—one in six. The 
outcomes of previous rolls are irrelevant* because each roll is independent of the others. Bur when 
a 4 hasn’t shown up even once in 30 rolls, many people believe that a 4 is long overdue and so 
greatly overestimate its probability—a misconception known as the gambles fallacy. 

Now what about making sure that you're happy each time you enter the classroom (Item 
4)? One common mistake people make in interpreting research results is to think that an associa¬ 
tion (correlation) between two things means chat one of those things must tame the other. In fact* 
however, a correlation between two variables doesn't necessarily indicate a cause-and-effect rela¬ 
tionship, Possibly teacher happiness docs improve students' classroom behavior, but there are 
other potential explanations for the correlation as well. For instance* perhaps good student behav¬ 
ior makes teachers feel happy (rather than vice versa), or perhaps teachers who feel upbeat use 
more effective teaching techniques and can better keep students on task as the result of using 
those techniques (Emmer, 1994). 

The four situations presented in the preceding exercise illustrate several forms that critical 
thinking can take (Halpern, 1997, 1998, 2008; Nussbaum, 2008): 

* Verbal reasoning: Understanding and evaluating persuasive techniques found in oral and 
written language. You engaged in verbal reasoning when deciding whether to purchase 
Eradicold Pills. 
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* Argument analysis: Discriminating between reasons that do and don’t support a conclusion. 
You engaged in argument analysis when you considered possible pros and cons of investing 
an additional $2,000 in car repairs. 

* Probabilistic reasoning: Determining the likelihood and uncertainties associated with various 
events. You engaged in probabilistic reasoning when you determined the probability of 
rolling a 4 on the die* 

* Hypothesis testing: Judging the value of data and research results in terms of the methods 
used to obtain them and their potential relevance to certain conclusions. When hypothesis 
testing includes critical thinking, it involves considering questions such as these: 

* Was an appropriate instrument used to measure a particular outcome? 

* Have other possible explanations or conclusions been eliminated? 

* Can the results obtained in one situation be reasonably generalized to other situations? 

You engaged in hypothesis testing when you evaluated Dr. Em mors findings about teacher 
happiness. 

Some theorists have argued that critical thinking involves a general set of cognitive skills 
that learners can apply broadly in many different contexts (e.g., Ennis, 1996)- But in fact, the 
nature of critical thinking is somewhat specific to various content domains. In writing, critical 
thinking might involve reading the first draft of a persuasive essay to look for errors in logical 
reasoning or for situations in which opinions haven't been sufficiently justified. In science, it 
might involve revising existing theories or beliefs to account for new evidence—that is, it may 
involve conceptual change. In history, it might involve drawing inferences from historical docu¬ 
ments, attempting to determine whether things definitely happened a particular way or only maybe 
happened that way. 
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I, A J 

As you might guess, cfinical thinking skills emerge gradually over the course of childhood 
and adolescence (Amsrerl aw, 2006; Kuhn & Franklin, 2006; Pillow, 2002). Yet all too often, stu- 
denes an all grade levels— and even many well-educated adults — rake the information they see in 
textbooks, in news reports, on the Internet, and elsewhere at face value. In other words, they en¬ 
gage in little or no critical thinking as they consider the accuracy credibility, and worth of the 
information they encounter [Kuhn, 2009; Marcus, 2 DOS; Metzger, Flanagin, & Zvvarun, 2003; 
Sinatra, Kienhues,& Hnfer, 201-i). 

To some degree, learners' tendencies ro think or nor rhink criricalJy depend on certain per¬ 
sonality characteristics: On average, critical thinkers are open-minded,, enjoy intellectual chal¬ 
ien gts, and can emotionally handle the idea that they might occasionally hr wrong about a topic 
(Halpern., 2008; Moon, 2008; Schraw, McCruddtn, Lehman, Sc Hoffman, 2011). Learners* epi- 
stcmic beliefs also tome inro play. Learners are* more likely to look analytically and critically at 
new information if rhey believe char even expend' understanding of a topic continues no evolve as 
new evidence accumulates. They're ;/ttlikely re engage in critical thinking if, in&read* they believe 
char knowledge is an absolute, unchanging enrity IP, M, King & Kitchener, 2002; Kuhn, 2001a; 
Minis & Franco, 2009; Schomtner-Aikins, 2002). 

FOSTERING CRITICAL THINKING 

To become effective life-long learners, students must learn chat nor all sources of information can 
be trusted—that some messages preset]ted through various media are either misleading or down¬ 
right wrong. In our current era of ever-expanding information technology and social media, tak¬ 
ing a critical stance toward new information is now more imporranr than ever. For example, 
although entries in the popular website Wikipedia are generally accurare, they occasionally in¬ 
clude inaccuracies added by nonexperts. Furthermore, virtually anyone can post personal beliefs 
and opinions somewhere on the Internet—often presenting these things as irrefutable "faers”— 
and it h s quite easy to be taken in. Unfortunately, many people at all age levels naively assume that 
almost everything they read on the Internet is fact (Manning, Lawless, Goldman, & Braaseh, 
201 1; Metzger, Flanagin, Sc Zwarun, 2003; Wiley et al, 2U09). 
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Diversity in Creativity, Critical Thinking, 
and Other Complex Cognitive Processes 

We might reasonably speculate that Western schools’ focus on meaningful learning and concep¬ 
tual understanding enhances students’ ability to be creative: One recent study with college stu¬ 
dents found students from a European American background to be especially proficient in solving 
math problems requiring creative thinking (Schommcr-Aikins & Easter, 2008). Perhaps more 
significant, however, has been the finding that experiences in two or more cultures enhance creative 
thinking and behaviors. Quite possibly, such a multicultural background exposes learners to a 
broader range of concepts, ideas, and perspectives from which to draw when trying to think about 
a topic or problem in non traditional ways (Leung et ah, 2008). 

Critical thinking is another complex cognitive process that seems to depend somewhat on 
students’ cultural backgrounds. Some cultures place high value on respecting ones elders or cer¬ 
tain religious leaders, and in doing so, they may foster the belief that "truth” is a cut-and-dried 
entity that is best gained from authority figures (Losh, 2003; Qian & Pan, 2002; Tyler, Uqdah, et 
ah, 2008). Furthermore, a cultural emphasis on maintaining group harmony may discourage chil¬ 
dren from hashing out differences in perspectives, which critical thinking often entails (Kagitcibagi, 
2007; Kuhn & Park, 2005), Perhaps as a result of such factors, critical thinking may be less com¬ 
mon in some groups (e,g., in some traditional Asian and Native American communities and in 

ACCOMMODATING STUDENTS WITH SPECIAL NEEDS 

In addition to differences that might be a function of cultural background, researchers have ob¬ 
served differences in complex thinking skills for students with various disabilities and for students 
who have advanced cognitive abilities. Table 7.3 presents some of the characteristics you’re likely 
to see in students with special educational needs, along with recommendations for working with 
these students. 


Islamic Online University © 





Psychology of Education 201 


Islamic Online University 

Lecture Notes for Modules 15 & 16 

TEXTBOOK CHAPTER 8: LEARNING AND COGNITION IN CONTEXT 

LEARNING OUTCOMES 

1 Describe five basic assumptions underlying contextual theories of learning, and apply 
these assumptions to classroom practice. 

2 Contrast the benefits of expert—novice interactions with the benefits of peer 
interactions: explain how you might enhance students' learning through both kinds of 
interactions. 

3 Explain how learners' cultural backgrounds can influence their interpretations of new 
information and experiences; also explain how learners can effectively begin to 
participate in one or more communities or practice. 

4 Describe key elements of society that impact learning, and explain how authentic 
activities can enhance learners' performance in their out-of-school lives. 

5 Describe the unique roles that digital technologies and the Internet can play in 
classroom instruction. 

6 Apply your knowledge of learning, cognition, and effective instructional practices to 
various academic content domains. 
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As cognitive psychologists have explained, human learning typically involves meaning¬ 
ful learning—connecting new information and experiences to existing knowledge and 
beliefs about the world. Often, in fact, people engage in elaboration , embellishing on and 
sometimes distorting new input so that it’s a good fit with their current understand- 
ings. To the extent that different people retrieve different knowledge and beliefs in any 
given situation, they’re likely to interpret that situation in very different ways. For ex¬ 
ample, Jacob may have retrieved information about undesirable behaviors in the 20th 
century—perhaps the rise of organized crime in the 1920s or the increasing popularity of 
illegal drugs beginning in the late 1960s, In contrast, Howard apparently retrieved his 

knowledge of the rigidity and intolerant religious practices of many Puritans in the Massachusetts 
Bay Colony of the 1 7 th century. 

But why did the boys retrieve different prior knowledge and elaborate on the information 
iii distinctly different ways? In her study, Mosborg (2002) discovered one important factor that 
seemed to make a difference: the broader social context in which students had grown up. Some 
students in the study were, like Jacob, attending an interdenominational religious school that 
stressed adherence to certain principles of Christianity, Other students, like Howard, attended a 
more secular private school chat focused only on traditional academic disciplines. Presumably the 
students' schools reflected their parents' priorities, beliefs, and values—all of which the parents 
wanted to pass along to their children. 

learning always take place within particular contexts —for instance, within a particular 
classroom environment, social group, culture, and society. Furthermore, in those societies where 
children attend school, instruction is typically divided into discrete content domains—such as 
reading, math, science, and history—that involve somewhat idiosyncratic kinds of knowledge and 
skills. Such social and con tent-specific contexts for learning are the subjects of this chapter. 

Basic Assumptions of Contextual Theories 

Cognitive theories of learning—information processing theory, individual constructivism, and 
related perspectives—tell us a great deal about how human beings learn and develop. But in re¬ 
cent decades psychologists have become increasingly aware that people’s learning and develop¬ 
ment are inextricably dependent on and bound to various physical, social, and cultural contexts. 
Many of these psychologists have been influenced by Russian psychologist Lev Vygotsky's early 
theory of cognitive development and American psychologist Uric Bronfenbrenner s subsequent 
bioecological systems theory; hence, as you will soon discover, the e-book version of this chapter 
includes links to resources that depict key ideas in Vygotsky’s and B ron fen fare nner’s theories. 

Contextual theori of learning vary considerably in the particular contexts they empha¬ 
size. Even so, they tend to share most or all of the following assumptions. 
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The brain functions in dose collaboration with—rut her than in isolation from—the rest of the body. 
Obviously the brain can't function without good nutrition and the health of the rest of 
the body, and it gets new information from the eyes, ears, and other sensory organs. But in 
addition* thinking and learning are often intimately intertwined with a learners physical 
actions and reactions. For example, when we think about throwing a baseball, we activate 
parts of the brain that control arm and hand muscles involved in throwing even if we 
aren't actually moving those muscles (Spunt, Falk* tk Lieberman* 2010). And when we're 
pondering coni pi ex situations—perhaps math problems or perhaps the shapes and loca¬ 
tions of various objects in space—gesturing with our hands or arms can sometimes help us 
think and talk about the situations more effectively (Alihali, Spencer, Knox, & Kita, 2011; 
Goldin-Meadow & Beilock* 2010; Segal, Tversky, & Black, 2014). 

A cqnind knowledge and skills are often tied to specific physical, social , or cultural activities and environ¬ 
ments > People don't always use what they've learned in situations where It might be relevant-—- 
a phenomenon known as or situated cog .In some cases* people have 

associated new r information and skills only with particular kinds of tasks or problems; for 
example, they might be accustomed to using rheir knowledge of algebra in a math class but 
not accusromed to using it—and hence they don't retrieve it—in relevanr real-world activities 
such as constructing a trechousc, sewing a new vest, or choosing a sensible mortgage plan. In 
other cases* people may simply find it easier to use newly learned Ideas or skills in certain con¬ 
texts because these contexts provide physical, social* or cultural support for applying the new 
knowledge—as you'll see in the discussions of the next two assumptions. 

Learners often think and perform more effectively when they can offload some of the cognitive burden onto 
something or someone else. As you should recall from information processing theory* active cog¬ 
nitive processing takes place in working memory, which —by itself —can handle only a small 
amount of information at any one time. For complex tasks, then, it's helpful to shift some of 
the cognitive load elsewhere—an idea that's sometimes referred to as distributed cognition 
or (e.g., Pea* 1993; Salomon* 1993; E. R. Smith & Conrey, 2009). 
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One way to 'distribute" the cognitive load is to use physical objects—for instance, by writ¬ 
ing parts of a problem on paper or using a calculator to carry out multi step computations. 
A second way is to organize and interpret the many concrete facts of a situation—the “raw 
data,” as it w T ere—using concepts, principles, Strategies* and other cognitive tools that one's 
cultural group has developed ro address common problems. For example, we might use a 
calendar to keep track of upcoming appointments and other commitments, or we might 
draw a line graph to see if a particular region s average annual rainfall has substantially in¬ 
creased or decreased over the past few decades.. 

Still a third way to distribute the cognitive load is to share it with other Individuals. 
When learners spread a challenging task or problem across many minds, they can draw on 
multiple knowledge bases and ideas. For example, we might convene a group of people to 
brainstorm possible solutions to a local, national, or international problem. Furthermore, in 
virtually any social group, different people gain expertise in different topics—some become 
medical doctors, others become engineers, and so on—thereby distributing the group's col¬ 
lective knowledge base, 

• Learners sometimes learn more effectively when they collaborate with others to co-cons tract meaning. 
WeVe just mentioned how r learners can reduce their own cognitive burden, in part, by 
sharing a task or problem with orhers. An additional advantage of mulrilearner collabo¬ 
ration is that, as a group, learners can often make better sense of a situation than they 
might Ho on their own r For example, think about times when you’ve worked coopera¬ 
tively with classmates to make sense of confusing academic material. Perhaps by sharing 
various possible interpretations, your group jointly constructed a better understanding 
of the marerial than any one of you could have constructed on your own. Unlike indi¬ 
vidually constructed knowledge, which might differ considerably from one individual to 
another, socially constructed knowledge is shared by tw ? o or niore people simultaneously. 
A perspective known as focuses on such collective efforts to impose 

meaning on the world. 
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Joint meaning-making doesn't necessarily have to occur in a single learning session, 
however. Jn some cases it proceeds gradually over the course of several days or weeks—or 
even over the course of many decades or centuries. For example, such academic disciplines 
as mathematics* science* history, economics, and psychology have evolved as the result of 
long-term collaborations among many individuals. Through these disciplines, people have 
developed concepts (e,g., pi [it), m$hatk> and revdutmi) and principles (e,g,, Pythagorean 
theorem, mpply-and^dmand, and the limited capacity of working memory) to simplify, organize, 
and explain certain aspects of the world or its inhabitants. Literature, music, and the line 
arts help us impose meaning on the world as well—for instance, by trying to portray the 
thoughts and feelings rhat characterize human experience. Here we see one very critical role 
that culture plays in knowledge construction: To the ex rent that different groups of people 
use different concepts and principles to explain their physical experiences and to the extent 
that they have unique bodies of literature, music, and art to capture their psychological 
experiences, they'll inevitably see the world in diverse ways. 

* With the help and guidance of more kmw'l&fgeahle individuals, learners benefit firm the accumulated 
wisdom of their cultural group. Through its ongoing co-construction of meanings and devel¬ 
opment of new tools and strategies, any long-standing social group becomes increasingly 
effective and efficient in tackling challenging tasks and problems. As the group gains new 
members—ofren through the birch of new generations—it maintains its effectiveness and 
efficiency by indoctrinating the new members into its typical ways of interpreting and re¬ 
sponding to various situations. Contextual perspectives that emphasize the role of society 
and culture in promoting learning and development (including Vygotsky's early theory of 
cog n i rive d eve I opm e n t) a re co 11 ec t i ve I y kn o w n as 

In virtually any culture, adults and other more experienced individuals continually 
help growing children make sense of and respond to new situations in ways the culture 
deems to be appropriate and productive. In other words, adults mediate new situations for 
children. Over time, children gradually internalize adults* ways of interpreting and ad¬ 
dressing day-to-day events until they themselves become the experts who guide future 
generations. 
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A sociocultural perspective can help us understand Jacob's and Howard’s differing In¬ 
terpretations of the school prayer issue in the opening case study. Although both boys had 
grown up in the United States—and, in fact, in the same part of the country—their parents 
and schools had probably passed along somewhat different ways of looking at religion and 
its role in human society. For Jacob, prayer and other Christian traditions provided essential 
foundations for peoples overall well-being, whereas for Howard, legitimate religious beliefs 
and practices might take a wide variety of forms. 

Table 8.L summarizes the five assumptions, along with some of their implications for in¬ 
struction. Taken together, the assumptions involve three general layers of context. In particular, 
people think and learn within the contexts of (1) their physical bodies, (2) their immediate physi¬ 
cal and social environments, and (3) the broader cultures and societies in which they live (see 
Figure 8.1). Keep in mind, however, that the three layers of con text interact and influence one another. 
as reflected in the two-way arrows in the figure. Furthermore, all of them change oner time —for in¬ 
stance, the body's physical capabilities change, access to helpful resources and social collaborators 
changes, and new technological innovations are becoming increasingly available. 

Our focus in the rest of the chapter will be on Layers 2 and 3—more specifically, on how 
thinking and learning are influenced by learners’ immediate social environments and broader cul¬ 
ture and society, as well as by the various tools and knowledge bases that culture and society have 
created to enhance human performance. As you may realize, our discussions of these layers have 
been heavily influenced by the various layers and systems that Urie Bronfenbrenner has described 
in his bioecological systems theory. 

As we look at various environmental influences on what learners know, think, and can do, 
however, we mustn’t throw our knowledge of learners’ internal cognitive processes out the win¬ 
dow. Instead, we must continually remember that contextual factors work in conjunction with 
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FIGURE 8.1 The multiple contexts that influence thinking and learning. 
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learners’ internal cognitive processes—for instance, processes related to long-term memory stor¬ 
age and retrieval, metacognition, and problem solving (e.g., Kirsh, 2009; Sawyer & Greeno, 2009; 
Zusho & Clayton, 2011). 
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Social Interactions as Contexts 

Certainly people sometimes learn new things on their own, perhaps by experimenting with the 
physical objects around them or perhaps simply by thinking and rethinking about things they've 
previously observed. Yet most human learning is in one way or another a very social enterprise* 
involving interaction with more advanced individuals* with equal-ability peers, or both, 

INTERACTIONS WITH MORE ADVANCED INDIVIDUALS 

Young learners are most likely to construct a productive understanding of the world when adults and 
other advanced individuals share with them the many concepts* principles* theories, and other cog¬ 
nitive tools that society has developed ro explain the physical and psychological aspects of human 
experience (Driver, 1995; Sweller, Kirschner, & Clark, 2007; Vygotsky, 1934/198 £j). For example* 
children can learn a great deal about various biological species and fragile ecosystems—and are likely 
to acquire positive attitudes toward science—when firsthand observations in class or on field trips 
are accompanied by scientific explanations of the phenomena at hand (e.g. s Patrick, Mantzicopoulos* 
& Samarapungacvan, 2009; Zaragoza & Fraser, 2008). Any explanation that helps learners relate what 
they're observing to particular concepts, principles, or theories is a 

Adults and ocher advanced individuals help young learners in another important way as 
well: They introduce new cognitive and metacognicive strategies and guide learners in how to use 
these strategies, perhaps in a group instructional setting or perhaps in a one-on-one apprentice¬ 
ship. For instance, in the elementary grades a teacher and students might co-construct a timeline 
that organizes information about different modes of transportation over the course of human his¬ 
tory (Brophy, A Neman* & Knighton, 2009); Figure 8.2 is an example of such a co-construe ted 
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timeline. In the secondary grades a teacher and students might col laborativdy create two- 
dimensional charts ro help them compare and contrast what they're learning about rhe topography, 
dim are, and economic resources of-various countries or geographic regions. Through joint discus¬ 
sions and use of strategies—typically with considerable adult guidance and scaffolding at first— 
learners gradually internalize the strategies and can begin using them independently (A Collins,. 
2006; Dennen & Burner, 2008; RogofF, 1990). 

INTERACTIONS WITH PEERS 

Learners benefit in somewhat different ways when, in an effort to mate sense of new information 
and experiences, they share their ideas and perspectives with equal-ability peers: 

* They mnsr clarify and organize their thoughts well enough ro explain and justify them ro 
others. 

■ They tend to elaborate on what they've learned—for example, by drawing inferences, gen¬ 
erating hypo theses, and formularing questions to be answered. 

* They are exposed to the views of others, who may have more accurate understandings or 
culturally different—and yer equally valid—jwrspeccives. 

* They may discover flaws and inconsistencies in their own thinking. 

■ They can nrujdel effective ways of thinking about and studying academic subject matter for 
one another. 

* With the support of their peers, they can gain practice in more sophisticated learning and 
reasoning skills, which they can eventually begin to use on their own. 

* They can also gain practice in rhe argumentation skills rlw experts in various disciplines 
use ro advance the frontiers of knowledge—lor instance, presenting evidence in support of 
conclusions and examining the strengths and weaknesses of various explanations. 

* They may acquire more advanced epistemic beliefs '—more sophisticated views of the narurc of 
knowledge and learning. For example, they may begin to realize that genuine understand¬ 
ing involves acquiring an integrated set of ideas a feme a topic and that such knowledge is 
likely to evolve gradually over rime. (Andriessen, 2006; Bendixen & Rule, 2004; Chinn, 
2006; Hata.no & Iriagaki, 2003; K. Hogan, Nascasi, & Pressley, 2000; D. W, Johnson & 
Johnson, 2009b,; A. King, 1999; Kuhn, 2015; Kuhn & Crowell, 2011; P. K. Murphy, 
Wilkinson, &. Sorer, 201 1; Nussbaum, 2008; Reicnitskaya & Gregory, 201 J; B. B. Schwarz, 
Neuman, & Biezuner, 2000; Sinatra & Pinrricb, 2003; C. L. Smith, 2007; Vygotsky, 1978; 
Wenczel & Warkins, 201 II) 
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Peer-group discussions about academic subject matter have social and motivational benefits 
as well as cognitive ones. Discussing a topic with classmates can help students acquire more effec¬ 
tive interpersonal skills (Ccrto, 2011; Y Li ct al. t 2007; M. M. Webb & Farivar, 1994). It can also 
have an energizing effect on students and instill a genuine desire to understand a topic better 
(Hacker & Bol, 2004; P. K. Murphy & Mason, 2006). Controversial topics can be especially moti¬ 
vating for them, provided that they can effectively resolve their differences without alienating one 
another (Chinn, 2006). Clearly, then, students have a great deal to gain from conversing with one 
another regularly about classroom subject matter. 

CREATING A COMMUNITY OF LEARNERS 

With the benefits of student dialogue in mind and with a goal of promoting social co-construction 
of meaning, some psychologists and educators have suggested that we create omrnunities of 
learners, classes in which teachers and students collaborate to build a body of knowledge about a 
topic and help one another learn about ic + A class that operates as a community of learners is likely 
to have certain characteristics: 

• All students are active participants in classroom activities. 

• The primary goal is to acquire a body of knowledge on a specific topic, with students 
contributing to and building on one another's efforts and, typically, creating one or more 
products representing that knowledge (e.g., a theory, oral presentation, or web page), 

• Students draw on many resources—books, magazines, the Internet, and one another —in 
their efforts to learn about the topic. 

• Discussion and collaboration among two or more students occur regularly and play key 
roles in learning. 

• Diversity in students' interests and rates of progress is expected and respected. 

• Students and teacher coordinate their efforts in helping one another learn; no one has exclu¬ 
sive responsibility for teaching others. 

• Everyone is a potential resource for others; different individuals are likely to serve as re¬ 
sources on different occasions, depending on the topics and tasks at hand. In some cases, in¬ 
dividual students focus on particular topics and become local experts on them. Occasionally 
people outside the classroom share their expertise as welL 

« The teacher provides some guidance and direction for classroom activities, but students also 
contribute guidance and direction. 

• Mechanisms are in place through which students can share what theyve learned with others. 

• Constructive questioning and critiquing of one another's work is commonplace. 

• The process of learning is emphasized as much as—and sometimes more than—the fin¬ 
ished product(s). (Bielaczyc & Collins, 2006; A. L, Brown & Campione, 1994; Campione, 
Shapiro, & Brown, 1995; A. Collins, 2006; R. A. Engle, 2006; Rogoff, Matusov, & White, 
1996; Scardamalia & Bereiter, 2006; Wells, 2011) 
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In one example of How a community of learners can be structured (A, L. Brown Sc Campione, 
1994), students are divided into small groups to study different subtopics falling under a general 
theme; for instance, subtopics for the theme changing populations might be extinct, endangered\ arti¬ 
ficial\ assisted, and urbanized. Each group conducts research and prepares teaching materials related 
to its subtopic. The class then reassembles into new groups that include at least one representative 
from each of the previous groups. Within these new groups, the students teach one another what 
they’ve learned. Such an approach, in which different students master different topics and then 
share their knowledge with classmates, is sometimes called the jigsaw technique. 

Another approach is to use a computer network to promote a community of learners 
(Bereiter Sc Scardamalia, 2006; G. Stahl, Koschmann, Sc Slithers, 2006; J. Zhang, Scardamalia, 
Reeve, Sc Messina, 2009). In this electronic environment, students create a variety of documents— 
perhaps brief notes, lengthier reports, problem solutions, diagrams, or short stories—and post 
their work as computer files that their classmates can read, react to, and possibly modify or build 
on. Students also interact in an ongoing computer-based chat room in which they present ques¬ 
tions or issues to which their classmates respond. For example, students might jointly wrestle 
with the puzzling fact that heat melts some solids but burns others, or they might critique various 
theories about how human beings first migrated to and then spread throughout North and South 
America (e.g., Hewitt, Brett, Scardamalia, Frecker, & Webb, 1995; Hewitt & Scardamalia, 1998). 

Working in communities of learners can give students a sense of the strategies that scientists 
and other scholars use to advance the frontiers of knowledge: They conduct individual and collabora¬ 
tive research, share ideas, and build on and critique one another’s findings and conclusions. And in 
fact, participating in such communities appears to promote fairly complex thinking and knowledge¬ 
building processes, often for extended time periods (A. L. Brown Sc Campione, 1994, 1996; R. A, 
Engle, 2006; R. A. Engle & Conant, 2002; Scardamalia & Bereiter, 2006). Participating in a com¬ 
munity of learners is also highly motivating for students, who may insist on going to school even 
when they're sick and may express regret when the school year ends (Rogoff, 1994; Turkanis, 2001). 

In addition to the cognitive and motivational benefits, working in a community of learners 
can foster effective peer relationships and social skills. It can also help create a sense of community in 
the classroom—a sense that teachers and students have shared goals, are mutually respectful and 
supportive of one another's efforts, and believe that everyone makes an important contribution to 
classroom learning. 

A community of learners can be especially useful when we have a diverse student popula¬ 
tion {Kincheloe, 2009; Ladson-Billings, 1995b, Rothstein-Fisch Sc Trumbull, 2008). Such a com¬ 
munity values the contributions of all students, using everyone’s individual backgrounds, cultural 
perspectives, and unique abilities to enhance the overall learning and achievement of the class. It 
also provides a context in which students can form friendships across the lines of ethnicity, gender, 
socioeconomic status, and disability—-friendships that are critical for students 5 social develop¬ 
ment and multicultural understandings. 
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However, we must also note potential weaknesses of communities of learners, as well as of 
peer-group discussions more generally. Some students may dominate interactions, and others 
(e.g., English language learners) may participate little or not at all (Walshaw & Anthony, 2008; T. 
White Sc Pea, 2011). Furthermore, particularly if what students learn is limited to the knowledge 
they personally acquire and share with one another, some of them may pass along their biases, 
misconceptions, and ineffective strategies to their classmates (A, L, Brown Sc Campione, I 994; 
Hynd, 1998b; E. R. Smith Sc Conrey, 2009). Obviously, then, when we conduct classroom discus¬ 
sions or structure our classrooms as communities ol learners, we must carefully monitor student 
interactions to make sure that everyone is meaningfully participating and that students ultimately 
acquire accurate understandings of the topic they’re studying. 

Cultures as Contexts 

Almost any long-standing social group develops some sort of culture, which includes behaviors 
and beliefs that are passed from old members to new ones, from generation to generation. Culture 
is a phenomenon that is largely—although not exclusively—unique to the human species (M. 
Cole Sc Hatano, 2007). Through its culture a human social group ensures that each new' genera¬ 
tion acquires and presumably benefits from the wisdom that preceding generations have accumu¬ 
lated. By passing along this collective knowledge base, a cultural group increases the chances that 
it will survive and thrive over the long run. 

Especially in large, complex societies, learners typically have exposure to and involvement 
in two or more cultural groups simultaneously. For example, most learners in North America are 
immersed in what is often called mainstream Western culture, w'hich encourages literacy, knowledge 
of various academic disciplines, and, in its 21st-century form, proficiency in digital technologies. 
Despite its name, mainstream Western culture also pervades many other countries around the 
world. But many learners are likely to be active participants in other cultures as well, such as those 
associated with particular ethnic or religious groups. 
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Some aspects of cultural knowledge are concrete and easily observable. Such is the case 
when people use paper and pencil, equations, diagrams, or computers to help them analyze data or 
solve problems. But other aspects of cultural knowledge are so abstract and pervasive that they're 
taken for granted and easily overlooked as contextual factors affecting learning. For example, con¬ 
sider the concepts north , south, east , and west. You’ve probably used these concepts frequently to 
help you find your way around the countryside or on a map. Despite their seemingly obvious rela¬ 
tionship to Mother Earth, these concepts are creations that some cultures—and only some cul¬ 
tures—provide. Cultures influence on learning and thinking is so strong that researchers have 
observed cultural differences—small, subtle ones, to be sure—in brain organization and function¬ 
ing (Park & Huang, 2010), 

As culturally experienced individuals explain various phenomena to newer members of a 
cultural group, they must inevitably focus more on certain aspects of the phenomena than on 
other aspects. In the process of doing so, young learners discover that certain things are especially 
important to think about and remember, and these things typically reflect the cultural group’s 
perspectives and priorities. For example, when European American mothers recall past events 
with their children, they often speculate about the thoughts and feelings of the participants. In 
contrast, Asian mothers are more likely to talk about social norms and expectations, such as how 
someone might have behaved more appropriately. Such differences are consistent with the priori¬ 
ties and values of these two cultures {MacDonald, Uesiliana, & Hayne, 2000; Mullen & Yi, 1995; 
Q. Wang & Ross, 2007). As another example, recall once again Jacob's and Howard's differing 
interpretations of a court case regarding school prayer. People s religious beliefs are often an inte¬ 
gral part of their specific cultural environments. 
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SCHEMAS, SCRIPTS, AND WORLDVIEWS 
AS ASPECTS OF CULTURE 

As cognitive psychologists have suggested, developing learners draw on rheir exi>eriences to con* 
struct and —general understandings of what things are typically like anti how 

common activities typically unfold. Many schemas and scripts are unique to particular cultures. 
The exercise we present now illustrates this point. 

a EXPERIENCING FIRSTHAND _ 

THE WAR OF THE GHOSTS 

Read the following story me time only: 

One night two young men from Egulac went down co the river co hunt seals, and while they were there 
it became foggy and calm. Then they heard war-cries., and they thought, '"Maybe this is a war-party."' 
They escaped tn the' shore, and. hid behind a log. Mow C&OOtS tame up, and chuy heard the rmisc of 
paddles, and saw one canoe coming up ro them. There were five men in die canoe, and they said: 

"What do you chink? Wc wish co take you along. Wc arc going up che river co make war on rbc 
people." 

One of die young men said. fc, l have no arrows.'’ 

"Arrows are in rbc canoe/' they said. 

'"I will not go along. J might be killed. My relatives do nEit know where 1 have gone. But veih," he 
said, turning co che ocher, “may go wich cheim." 

i>o one of rhe young men wtnt f bur rhe other returned home. 

And che warrmrs went otl up the river Cei a town nn che ocher fiide nf Kalama. The pesiple came 
down co ihe warcr, and they began to fight; and many were killed. Buc presencly ihe young man beard 
one nf rhe warriors My, "Quick, ler us go home: rh,u Indian has been hi r " Now he rhonghr: "Oh, rhey 
are ghosts-." He did noC feel sick, hut they solid he hud E^cutl sliEit. 

So che canoes wenr back to Egulae, and rhe young man wenc asliorc ro his house, and made a tire. And 
he rold everybody and said, "Behold T accompanied rhe ghosts, and we wenr ro fghr, Many of our follows 
wene killed, and many of thEise who attacked U$ weir killed. They said ] was, hit, and I did not fed sick. 

He cold ic all, and rhen he became quiec. When rhe sun rose he foil down. Someching black came 
our of his month, His face became conrorted. The people jumped up and cried. 

He was dead. {F. C ,. Bartlett, 1932, p. 

Now covet the story, and write down as much of ic as you cm remember. 


M 
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Compare your own rendition of the story with the original. What differences do you notice? 
Your version is almost certainly the shorter of the two, and you probably left out many details. But 
did you also find yourself distorting certain parts of the story so that it made more sense to you? 

As a Native American ghost story, "The War of the Ghosts” may be inconsistent with some 
of the schemas and scripts you’ve acquired, especially if you were raised in a nonNative American 
culture. In an early study of long-term memory (F. C. Bartlett, 1932), students at England’s 
Cambridge University were asked to read the story twice and then to recall it at various times 
later on. Students’ recollections of the story often included additions and distortions that made 
the story more consistent with English culture. For example, people in England rarely go “to the 
river to hunt seals” because seals are saltwater animals and most rivets have fresh water. Students 
might therefore say that the men went to the river to fish. Similarly, the ghostly element of the 
story didn’t fit comfortably with the religious beliefs of most Cambridge students and so was 
often modified. When one student was asked to recall the story 6 months after he had read it, he 
provided the following account: 

Four men came down to the water. They were told to get into a boat and to rake arms with them. 
They inquired, “What arms?" and were answered “Arms for battle." When they came to the battle¬ 
field they heard a great noise and shouting, and a voice said: "The black man is dead." And he was 
brought to the place where they were, and laid on the ground. And he foamed at the mouth. (F. C. 
Bartlett, 1932, pp, 71-72) 

Notice how the student s version of the story leaves out many of its more puzzling aspects— 
puzzling, at least, from his own cultural perspective. 
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When students from diverse cultural bar kgrounds come to school with somewhat difterenr 
schemas and scripts, they may interpret the same classroom materials or activities differently and 
in some cases may have trouble making sense of a particular lesson or reading assignment (e.g M 
Lipson, 1983- R. L. Reynolds, Taylor, Steffen sen, Shirty, & Anderson, 1982; Steffcnscn, Joag-Dcv, 
& Anderson, 1979). As teachers, then, we need to find oar whether students have the appropriate 
schemas and scripts to understand whatever topic weVe teaching. When students don't have such 
knowledge, we may sometimes need to hack up and help them acquire it before we forge ahead 
with new material. 

Learners 7 schemas and scripts tend to be specific to particular topics. In con trust, their 
worldviews- —their general beliefs and assumptions about reality—can influence their meaning- 
making in a great many domains (Koltko-Rivera, 2004; Lewandowsky^ Oherauer, &. Gignac„ 
2013)- Following are examples of assumptions thar a world vie w might encompass: 

* Life and the universe came into being through random acts of nature or as part of a divine 
plan and purpose. 

* Objects in nature (rocks, rrees, etc,) haw some degree of consciousness. or ate incapable of 
conscious thought. 

* I luman beings are at the mercy of the forces of nature or should strive ro master the forces 
of nature or must learn ro live in harmony with nature. 

* People are most Iikely to enhance their well-being by relying on scientific principles and 
logical reasoning processes or by seeking guidance and support from sources beyond the 
realm of scientific and logical thought. 

■ People's successes and failures in life are the result of their own actions or divine interven¬ 
tion or fate ar random occurrences. 

* The human world is fair and just—good deeds ultimately bring rewards, and misdeeds are 
eventually punished—or is not necessarily fair and just. (M, Cole & Hatano, 2007; TL M. 
Evans, Rosengren, Lane, & Price, 2012; Furnham, 2003; Gifford, 2011; Keil 6c Newman, 
2008; Kultko-Rivera, 2004; Medio, 2003) 

To a considerable degree, such beliefs and assumptions are culturally Transmitted, with different 
cultures communicating somewhat different beliefs and assumptions either explicitly through 
their words nr implicitly through their acrions (Berti, Ttmearri, & Rosati, 2010; M. Cole 6c 
Hatano, 2007; Ki ray am a, 2002; Lush, 2003). 
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Worldviews are often such an integral pare of everyday thinking that people take them for 
granted and usually aren't consciously aware of them. In many cases, then, worldviews encompass 
imp licit kmu'lt'dge rather than explicit knowledge. Nevertheless, they influence learners’ interpreta¬ 
tions of currenr events and classroom subject marten For example, if students believe that rhe 
world and its inhabitants are guided and protected by an omniscient and benevolent Greater 
Being, they're less likely to believe that global climate change is real or poses a significant threat 
to human society (Fein berg & Wilier, 201 I), And if students' culture consistently emphasizes the 
importance of accepting and living in harmony with nature as it is, they might struggle with a 
science curriculum that explores how human beings might manipulate and gain control over 
natural events (A cram. Med in, & Ross, 2005; Med in, 2005X 

In some cases* academic subject matter may con flier with students’ most core beliefs—and 
ultimately with the very essence of who they are as individuals. For example, students who 
strongly believe in the divine creation of humankind may readily dismiss any suggestion that the 
human race has evolved from more primitive species (E. M. Evans et ah, 2012; Southerland & 
Sinarra, 2003X And students whose cultures view certain historical battles as involving good guys 
triumphing over bad guys—or vice versa—may disregard more balanced perspectives in which 
each side had legitimate needs and concerns (K. Jacoby, 2008; Levstik, 2011; Porar, 2004). Hence* 
students' worldviews can sometimes interfere with their ability to undergo legitimate conceptual 
change. Under such circumstances a more achievable goal may be to help students understand 
(rather than accept) academic scholars' explanations and lines of reasoning (Feinberg & Wilier, 
2011; Sourherland & Sinatra, 2003). 

As teachers, we must remember chat we t too, have certain worldviews—often implicit, be¬ 
low-the-surface ones—that influence what and how we think about our physical and social worlds. 
For example, we may place greater value on the importance of objective scienti fic investigations as 
a source of new knowledge than some of our students do (Thanukos & Scotchmoor, 2012). And 
many of us are apt to rhink that the practices of certain cultural groups are in someway inferior to 
those of mainstream Western culture (Banks er aL, 2005X Difficult as it might sometimes be to 
do so, we must continually reflect on our own. cultural beliefs and acknowledge that they influence 
what and how we teach—sometimes for the better hut sometimes to the detriment of our stu¬ 
dents' learning and development. 
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COMMUNITIES OF PRACTICE AS ASPECTS OF CULTURE 

Any cultural group passes along not only certain ways of interpreting the world but also certain 
ways of doing things. In other words, different cultures teach somewhat different kinds of proce¬ 
dural knowledge. Some procedural knowledge is task- or topic-specific and is conveyed directly 
and explicitly—for example, “Here's how to write a cursive A f ” and “Let me show you how to do 
long division, 1 ' But cultures typically also pass along a good deal of procedural knowledge within 
the context of communities of practice —groups of people who share common interests and 
goals and regularly interact and coordinate their efforts in pursuit of those interests and goals 
(Lave, 1991; Nolen, 2011; Sawyer & Greeno, 2009; Wenger, 1998), Communities of practice 
tend to adhere to certain standards for action and interaction—standards that are often unwrit¬ 
ten understandings rather than explicitly stated rules. For example, in the adult world of main¬ 
stream Western culture, people in various professions—medicine, law, scientific research, and so 
on—tend to communicate regularly with one another and to support one another in particular 
ways. In most cases, new members of a community of practice learn the acceptable ways of doing 
things primarily by actively participating in the group. Often a learner begins by participating 
only at the fringe of the group, perhaps by doing menial chores or by assisting or apprenticing 
with a more experienced group member. In other ’words, a novice is gradually introduced to the 
ways of the group through jitir ate peripheral participation (Lave & Wenger, 1991). 
Participation is legitimate in the sense that the novice contributes in genuine, authentic ways to 
the groups overall effort. Its peripheral in that it involves only small tasks at the outer edge, or 
periphery, of the action. 

Communities of practice are hardly limited to adult professional groups. For instance, vol¬ 
unteer organizations (e,g,, Habitat for Humanity, the American Red Cross) and organized youth 
groups (e.g., Boy Scouts and Girl Scouts) are essentially communities of practice as well. Schools, 
too, are communities of practice, in that they have certain prescribed ways of doing things in 
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order to accomplish particular goals—for example, following schedules, completing assignments, 
and meeting deadlines. 

We teachers must certainly help students learn the expectations of their educational com¬ 
munity, But in addition, we can help students learn the ways of various adult professional com¬ 
munities, and of the adult world more generally, by having students actually participate in adult 
activities—perhaps by encouraging part-time internships with local businesses or collaborative 
efforts with public service organizations. Initially their participation might involve only easy tasks 
that arc closely guided and supported, but as students gain more knowledge and skills they should 
also gain more responsibility and independence. 


MyEdLab Self-Check B.3 

EdLat Application Exercise 8.2. In this exercise, you can practice reconciling 
students' personal cultural beliefs and practices with the academic and behavioral 
expectations of classrooms in mainstream Western culture. 


Society and Technology as Contexts 

A concept related to culture, but also somewhat distinct from it, is society; a very large, enduring 
social group that has fairly explicit social and economic structures, as well as collective institu¬ 
tions and activities. For instance, virtually any nation is a society, in that it has a government that 
regulates some of its activities, a set of laws identifying permissible and unacceptable behaviors, a 
monetary system that allows members to exchange goods and services, and well-established means 
of communication among its members. 


Islamic Online University © 






Psychology of Education 201 


A society influences its members' learning in a variety of ways, including through rhe 
resources it provides, the activities it supports, and rhe general messages ir communicates (e.g., 
Rronfenhrenner, 2005; Gauvain & M uniroe, 2009). For example* a society's infrastructure —such 
as its roads, power plants, and telephone amt cable lines—enables rhe movement of people and 
goods over great distances and regular collaboration among its residents. Various media (newspa¬ 
pers, television, the Internet, etc.) convey information, ideas, opinions, and messages (often subtle 
ones) about desired behaviors and group stereotypes. And schools provide formal structures 
through which children and adults alike acquire knowledge and skills rhar will presumably 
enhance their personal and professional success. 

One noteworthy aspect ol any Society is its distributed kngwl-edqe; Different people have 
expertise in different topics, and so society members must tely on one another in order to maxi¬ 
mize both their individual success and the success of the overall group. To be truly effective par¬ 
ticipants in society, then, people must learn how to seek out the experrise they may occasionally 
need ro (a) tackle challenging problems and (b) distinguish between true experts, on the one hand, 
and individuals who only claim to be experts, on the other (Bromme, Kienhues, & Porsch, 2010). 

As teachers, virtually anything we do with students should in one way or another enhance 
their long-term success in adult society. But here we focus on two particular topics about which 
educational psychologists have had a great deal to say in recenr years: authentic activities and 
technological innovations. 

AUTHENTIC ACTIVITIES 

In industrialized societies, children are largely separated from the adult workplace, and thus they 
have lirtle exposure to the kinds of tasks they’ll eventually need to perform when they them selves 
reach adulthtriid (Rogoft', 2003)- Accotdingly, many learning Theorists recommend that teachers 
make frequent use of —activities similar or identical to rhose char students 

wlII eventually encounter in the outside world (e.g., Sarah & Dodge, 2QOS; Edelson & ReiSer h 
2006; Gree[io r Collins, & Resnick, 1996). Such activities can have several benefits. For one thing t 
by working in naturalistic contexts, using the physical and social resources that such contexts offer 
(e.g., tools, other people), students should be able ro accomplish more than they would accom¬ 
plish in relatively artificial ant] simplisric classroom tasks. Second* complex authentic tasks ate 
likely ro promote meaningful learning rarher than rote memorization of new information and 
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procedures. Finally, because they resemble real-world tasks and problems, authentic activities 
should help students make mental connections between school subject matter and out-of-school 
situations, and these connections should help students retrieve and apply*—that is, transfer —-what 
they've learned to new settings and problems. 

Many research studies have confirmed the effectiveness of audience activities (e.g., Gijbels, 
Dochy, Van Hen Rosschc, & Segers, 2005; Hung, Jonassen, & T-iu, 2008). For example, students' writ¬ 
ing skills may show greater improvement in both quality and quantity when, instead of completing 
traditional workbook writing exercises, they write stories, essays, and letters to real people (E. H. 
Hiebert & Fisher, 1992), Students gain a more complete understanding of how to use and interpret 
maps when, instead of answering workbook questions about maps, they construct their own maps (M, 
Gregg & Leinhardtj 1994a). And students are more likely ro check their solutions to math prob¬ 
lems—in particular, to make sure their solutions make logical sense—when they use math for real-life 
casks (Cognition and Technology Group at Vanderbilt, 1993; De Cortc, Greer, & Vcrsehaffel, 3 996), 
Authentic activities can also be highly motivating for students (M. Barnett, 2005; Marks, 
2000; Wirkala ik Kuhn, 2011). As an example, consider one high school students recollection of 
a ninth-grade moon-tracking activity: 

Tt was the first time I can remember in school doing something that wasn't in the textbook like 
we were real scientists or something. We had co keep data sheers, measure die rime and angle of the 
moon rise every day for a monrh. Jr drove my mom nuts because sometimes we’d be earing dinner, 
and Jd look at my watch and race one che door! We had to measure the river near us to see how it 
was affected by the moon. . . J went down to the river more than I have in my whole life, I think. 
Then we had tn dn the calculations, that was another step, and we had to chart our findings. The 
test was to analyze your findings and tell what they meant about the relationship of the tides and 
die moon.... I felt char I did something real, and I could see che benefit of ic. (Wasley, Hampel, & 
Clark, 1997, pp. 117-118) 
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By placing classroom activities in real-world contexts^ we help students discover the reasons why 
they're learning academic subject matter. Accordingly, authentic activities may be especially valu¬ 
able in working with students who are at risk for academic failure (L, W. Anderson & Pellieer, 
1998; Christenson & Thurlow, 2004; Tate, 1995). 

Authentic activities can be developed for virtually any area of the curriculum. For example* 
we might ask students to do the following: 

* Write an editorial * Make a video 


Participate in a debate 
Design an electrical circuit 
Converse in a foreign language 


Perform in a concert 
Plan a personal budget 
Create a classroom website 


In some instances authentic activities take the form of or 

learning, in which students acquire new knowledge and skills as they work on complex problems 
or projects similar to those they might find in the outside world (Hmelo-Silver, 2004, 2006; 
Krajclk & Rlumenfeld, 2006; Wirkala ik Kuhn, 2011). Occasionally authentic activities may also 
involve ^ning —that is, they involve projects that directly or indirectly enhance the 

quality of life in the outside community (W.-M. Roth, 201 1; Thapa, Cohen, Guffey, & Higgins- 
D' Alessandro, 2013)^ To be effective in enhancing students' learning—and to be sources of plea¬ 
sure and success rather than sources of frustration and failure—most complex authentic activities 
require considerable teacher guidance and support (Htndo-Silver, Duncan, & Chinn, 2007; 
Mergendoller, Markham, Ravitz, Larmer, 2006). 

Authentic activities are possibly most beneficial when they promote complex thinking 
skills—for instance, synthesizing information, forming and resting hypotheses, or solving prob¬ 
lems—and when their final outcomes are multifaceted and somewhat unpredictable (Newmann & 
We hi age, 1993; S. G. Paris & Turney 1994). Nevertheless, they should be sufficiently simple that 
they don't impose an unmanageable cognitive load—in other words, they shouldn’t be so complex 
that students find them overwhelming (Kester, Paas, & van Merrienboer, 2010; Plass, Kalyuga, & 
Learner, 2010). The Into the Classroom feature ‘"Conducting Authentic Activities" offers several 
strategies that researchers and experienced educators have found to be effective. 
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TECHNOLOGICAL INNOVATIONS 

Strictly speaking, technology includes any humanmade application of scientific knowledge for a 
practical purpose. But the focus here will be on digital technologies —those that enable us to elec¬ 
tronically store, manipulate, and transmit information, (The word digital refers to the fact that the 
information is stored in the form of many, many Os and Is, collectively known as bits.) Computer 
hardware and software, cell phones, video cameras, video game systems, and the Internet are all 
examples of digital technologies. 

As these technologies have become more widely available and affordable, they've also be¬ 
come more pervasive in modern-day societies. For example, although precise statistics on cell 
phone usage are virtually impossible to obtain, the majority of middle school and high school 
students in North America and western Europe appear to have their own cell phones, and many of 
them are proficient in using their phones not only to make calls but also to send text messages, 
take and send photographs, and post opinions and photos on social networking sites such as 
Facebuok and Instagram, For most adolescents, the primary motive for using cell phones and 
other new technologies is to initiate and maintain social relationships, especially with peers (Ito et 
ah, 2009; Valkenburg & Peter, 2009; Warschauer, 2011). 

Recent technological innovations have increasingly enabled people around the world to ac¬ 
cess that distributed knowledge of which w T e spoke earlier. Gone are the days when quick access to 
important information required people to either (a) effectively store it in their own long-term 
memories or on personal bookshelves or (b) travel to a public library or other physical source of 
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knowledge about a particular topic. Instead, people can gain needed information about almost any 
subject area—and sometimes they gain mis information— with a few simple keystrokes on an 
Internet search engine such as Google, Bing, or Yahoo! The overall learning environment of the 
early 21st century is indeed a very different one from that of the mid-20th century, 

TECHNOLOGY IN LEARNING AND INSTRUCTION 

When learning takes place in an electronic environment, it’s sometimes called ning. But 

regardless of what we call it, the many technologies available in 21st-century societies can enhance 
learning in numerous ways: 

* hmrmhm can seamlessly integrate several media and multiple pedagogical strategies. For example, 
instructional software programs often integrate written text with graphics, videos, simula¬ 
tions, exercises, and assessments. And interactive smart&oards —large wall-mounted displays 
connected to a computer and projector—are increasingly replacing traditional chalkboards 
and whiteboards. Not only can these boards display die concents of a computer screen— 
perhaps a video, a set of instructions, or an Internet website—hut in addition, class mem¬ 
bers can electronically write and draw on them, with the products being transmitted to and 
saved on the computer. 

Even many textbooks (including this one!) take a digital form these days. Digital text¬ 
books might include not only traditional text and graphics but also videos, audio record¬ 
ings, practice exercises, and links to dictionary and glossary entries. Students can electroni¬ 
cally "search” for particular words or concepts, highlight sections of particular interest or 
importance, and add personal notes related to the content. 

* Instruction itself can be delivered from afar* For example, students can participate in classroom 

activities when they must be absent from school for extended periods, perhaps because of 
a chronic illness or significant injury. Also, students can take courses that aren’t available 
in their local school districts—perhaps Advanced Placement high school courses or college 
coursework appropriate for their ability levels. Collectively* such forms of instruction are 
known as earning. 
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• /ns tract ion can more easily be individualized to accommodate students" unique needs. For example* 

Internet-based research projects allow students to pursue topics of personal interest in con¬ 
siderable depth. And software programs known as help students 

mas ter knowledge and skills in various content domains—for instance, in reading, math, 
and science—by giving them ongoing, individually tailored guidance, hints, and feedback as 
they study new concepts and procedures. When well designed, these software programs can 
be as effective as one-on-one human tutors in helping students learn (Ma, Adesope, Nesbit, 
Sc Liu, 2014; Steenbergen-Hu Si Cooper* 2013; VanLehn, 2011; W. Ward et al_, 2013). 

■ Learners can manipulate data in a variety of ways while also keeping their cognitive load within 
reasonable limits. As teachers, we must remember that complex thinking tasks can impose a 
significant burden on working memory. In line with the notion of distributed cognition, digi¬ 
tal technologies can carry some of the cognitive burden and free up some working memory 
capacity for problem solving and creativity. For example, students can use computer spread¬ 
sheets and graphing software to explore and examine the effects of different values of x in 
an algebraic equation. And they can use concept-mapping software such as Kidspiration 
or MindMapper Jr for Kids—sometimes called mind-mapping programs—ro try out vari¬ 
ous ways of organizing and interrelating new material. Ideally, technology can provide an 
electronic "playground” in which students can experiment with and expand on ideas (J. A, 
banger, 201 I; Spiro & DeSchryver, 2009). 

* Diverse bodies of knowledge are within easy reach, especially on the Internet and can be searched on an 
as-needed basis , Most schools m mainstream Western culture have computers with Internet 
connections located either in individual classrooms or in separate computer resource rooms. 
Some schools also provide laptops or computer tablets (e.g., iPads) that students can use 
as individuals or in small groups. Outside of school, many students can find computers at 
libraries and other public places. And as their cell phones increasingly become multifunc¬ 
tion smartphones, they can access the Internet wirelessly (i.e., through wifi) at libraries, coffee 
shops, and other wireless 'hotspots, 1 ' 
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Teachers and (earners can easily ammunkate and collaborate with one another, Technology can 
certainly enhance communication and collaboration within a single classroom, For example, 
course management systems such as Blackboard and Moodle provide means through which 
teachers can post materials and assignments, students can upload their work for feedback 
or evaluation* and all class members can regularly interact through classroom discussion 
boards or chat moms. Another good resource is Google Apps for Education,, through which 
schools can create a separate email account for every student, post school and classroom 
calendars with scheduled activities and due dates, and upload documents to which teachers 
and students alike can contribute. In addition, teachers and their students can create class- 
specilic wikis, websites on wdiich individual class members can add to, edit* or rearrange 
material previously contributed by other members. Popular wiki-creation websites include 
wikispaces.com, web.com, and wix.com. 

Thanks to the Internet, individual students or entire classes can also communicate and 
collaborate with students or classes in other locations—even in other nations {e.g., see iearn. 
org). One good vehicle fordoing so is Skype (skype.com), through which people at two dif¬ 
ferent locations can both see and hear each other on any com purer* tabler* or smartphone 
char has a builr-in video camera and microphone. 

Finally, teachers are increasingly communicating and collaborating with one another \ f ia 
the Internet, For example, many teachers share lesson plans and other instructional strate¬ 
gies they've found to be effective (e.g., see www.tappedin.org or www.oercommons.org). 
Some teachers have even written electronic textbooks that other teachers can use and mod¬ 
ify for their own purposes (e.g.* see ckl2.org). 

Technology offers many means of providing authentic activities. One strategy mentioned earlier— 
creating a class wiki—can be a highly authentic activity for students. Ocher possibilities 
include creating class newsletters, videos* or video games (e.g., see sploder.com* arisgames. 
org, or yoy ogam es.com/studio). Also, students can post their poems and short stories online 
for people elsewhere to read and critique. And through well-designed simulations, they can 
design and carry out virtual scientific “experiments” to test their theories about cause-and- 
effect relationships in the physical world. 


Islamic Online University © 





Psychology of Education 201 


* Some technology-based instructional strategies effectively blur the lines between “work" and "play , w 
Wei I-designed tech no logy-based instruction is highly interactive and can keep students 
motivated and engaged for lengthy periods. St)me educators and software developers are 
now developing challenging video games thar electronically immerse students in simulated, 
environments in which they act as, say, tribal chiefs in 4000 BC, 20th-century urban plan¬ 
ners, or farmers (e.g., look for online descriptions o f Civilization, SimCity, and Harvest Moon, 
respectively). In the process of playing these games, students can learn a great deal about 
history, geography, and other academic content domains (Squire* 2011; Tobias Fletcher, 
2012; Wourers, van Nimwegen* van Oos ten dorp* & van der Spek, 2013). Also, students can 
acquire athletic skills and develop physical fitness through hardware and software in which 
they virtually engage in such activities as dancing, tennis, and baseball—an approach char’s 
sometimes called exergaming (Shayne, Pogcl, Mikenberger, & Koehler, 2012) r 

As we incorporate digital technologies and the Internet into instruction, however, we must 
give students rhe guidance they need to use these things effectively. Following are general 
suggestions: 

Don't assume that instruction is hccccr only because it involves technology. Instead, make 
sure that the technological tools you use enhance students' thinking and learning in some 
way. 

# Remember that some students may have had little or no experience with technology. As 
needed, teach them any basic skills they haven't yet mastered—perhaps how to send an 
email message; how to conduct a simple Internet search; or how to create* edit* and save a 
word processing document. 

• Structure activities sufficiently that students aren’t easily distracted by irrelevant informa¬ 
tion and activities (e.g., clicking on unproductive links or Internet websites, or going to 
personal Face book pages). 
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9 Teach and insist on appropriate social etiquette for cross-communication, and monitor stu¬ 
dents' entries for content; especially be on the lookout for bullying and other antisocial 
messages. (Arnesen, Elstad, Christophersen, & Vavik, 2014; Bellanca & Stirling, 2011; N. 
Carr, 2011; R. E. Clark, Yates, Early, & Moulton, 2009; Rivers, Chesney, & Coyne, 2011; 
Warschaucr, 2011) 

In addition, we must remember that use of the Internet requires literacy skills far beyond those 
necessary for more traditional reading and writing tasks, as we ll discover in an upcoming section 
on technological literacy. 

MyEdLab Self-Check 8.5 


Academic Content Domains as Contexts 

In the early millennia of human civilization, cultures and societies focused largely on teaching 
children knowledge and skills related to basic survival (hunting, growing crops, cooking, etc.), 
and experts in such areas as woodworking, metalwork, and medicine often taught their knowl¬ 
edge to new generations through one-on-one apprenticeships. But as cultural groups developed 
writing systems and constructed increasingly complex understandings of their physical, bio¬ 
logical, and social worlds, they began to establish formal schools that could more efficiently 
pass their cultural creations along to future generations. One way in which schools made the 
ever-expanding knowledge base more manageable for instruction was to subdivide it into vari¬ 
ous academic disciplines, such as reading, writing, mathematics, science, history, and 
geography. 
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To some degree, different academic concern: domains require different thinking skills. For 
example, effective reading requires automatic retrieval of the meanings of thousands of words in 
one's language, whereas mathematical problem solving requires precisely thinking about quanti¬ 
ties and flexibly manipulating symbols that represent them. Furthermore, various subject areas 
may depend more or less heavily on different parts of the brain (Dehaene, 2007; Katzir & Pare- 
Blagoev, 2006; Norton, Kovelman, ite. Petti to* 2007; Plumerr & Spencer, 2007; Posner & 
Rothbart, 2007) 

In a very real way, then, different content domains are additional contexts in which students 
learn, and strategics for effectively teaching the subject matter can vary significantly from one 
domain to another. In upcoming sections we ll consider four general content domains; literacy, 
mathematics, science, and social studies. By no means do these topics cover all of the academic 
curriculum; for example, physical education, music, and the visual and performing arcs are also 
disciplines in their own rights and enhance children's development and general well-being in 
many ways (e,g,, J\ H, Davis, 2008). 

In discussing the four domains separately, we authors don’t mean to imply that each domain 
should be consistently taugdit in isolation from the others. On the contrary, instruction is often 
more effective when it simultaneously incorporates two or more domains—perhaps teaching read¬ 
ing in conjunction with science or teaching writing in conjunction with history (e.g., Martinez* 
Bannan-Ritland, Kitsancas, & Rack, 2008; Monte-Sano, 2008). Furthermore, several general 
principles of learning apply to all domains: 

* Learners use the information they receive from various sources to construct their own, 
u n iq ue u n d ers tail d i n gs. 

* Learners’ interpretations of new information and events are influenced by what they already 
know r and believe about the w r or!d, 

* With age and development, learners acquire metacognitive strategies and epistemic beliefs 
that influence their thinking and performance within a domain, 

* Learners often gain greater understanding and greater metacognitive sophistication in a 
domain when they work collaboratively with peers. 

LITERACY 

The word literacy has two distinct meanings. In its narrower sense, it refers to one’s reading and 
^writing abilities. In its broader sense, it refers to one’s general ability to understand and com¬ 
municate meanings using the various concepts and symbols of a particular community of prac¬ 
tice—perhaps that of physicists, musicians, or computer programmers. For now wee'll be focus¬ 
ing on the narrower sense of the w ord: reading and writing. But we must remember that success 
in virtually any academic discipline requires mastery of its discipline-specific concepts and 
symbols. 
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Children's reading and writing skills ohvicusly build on their knowledge of spoken lan¬ 
guage. But in addition, children must learn the relationships between how words sound and are 
produced in speech, on the one hand, and how they look and are written on paper, on the other. 
Children must also master nuances of the wrirren symbol system that have no counterparts in 
Spoken language, such as punctuation marks and appropriate uses of uppercase and lowercase 
letters. 

Through storybook reading and other activities at home, many children—but not all of 
them—come to school knowing a few things about written language. For example, they may 
know' that spoken language is represented in a consistent fashion in writings that reading proceeds 
from lefr to right and from the top of the page to the bottom, and than each alphabet letter is as¬ 
sociated with particular sounds in spoken language. They may be able to w r rite part or all of cheir 
own names, and they may recognize logos of popular products and commercial establishments, 
such as Coke and McDonalds. Taken together, such knowledge and skills—collectively known as 
—lay a basic foundation for reading and writing (A.W. Gottfried, Schlackman, 
Gottfried, & Bout in-Martinez,, 2015; Serpell, Baker, & Sonnenschein, 2005). And reading and 
writing, in turn, provide important foundations for learning most other academic disciplines, es¬ 
pecially in the middle and secondary school grades (E. Fox & Alexander, 201 1; Martinez et al. } 
2008; C Shanahan, 2004; H. L. Swanson, 2006), 

As a topic of formal instruction, reading is taught primarily in elementary school. Writing 
instruction continues in secondary school language arts classes. Yet effective reading and writing 
strategies tend to take somewhat different forms in different academic disciplines. For example, 
reading a textbook in a math class is quite different from reading a newspaper article in a social 
studies class (recall Jacobs and How r ard s con flicring interpretations of a courr decision in the 
opening case study), and writing a short story is quite different from writing a science lab report. 
As teachers, then, we should teach reading and writing within the context of a variety of content 
domains—not only in language arts classes bur also in math, science, and social studies classes, 
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THE NATURE OF SKILLED READING 

Reading is a multifaceted process that involves considerable knowledge and abilities; 

* Sound and letter m&gnitkn: A large body of research indicates that — 

hearing distinct sounds* or phonemes , within a spoken word (e.g^ detecting the sounds “guh* 1J 
“ay*” and l tuh’' in the word gate )—is an essential element of successful reading, especially in 
the beginning stages of learning to read. And, of course* learners muse be able ro recognize 
alphabet letters in various fonts and in both uppercase and lowercase forms (Anthony & 
Francis, 2005; Roscardin* Mu then* Francis, & Baker, 2008; Hulme* Bowyer-Crane* Carroll. 
Duft, & Snowling, 2012). 

■ Word decoding skills; Readers inevitably encounter words they don't recognize. In such in¬ 
stances they must draw on letter—sound relationships* familiar prefixes and root words* 
common spelling patterns* and context dues to decipher the words (Goswami* 2007; Nagy, 
Beminger* & Abbott* 2006; Rayner* Foorman, Perfetri* Pesetsky, & Seidenberg, 2001). 

* Automatic uvrd recognition: When learners must use their limited working memory capac¬ 
ity to decode and interpret many individual words, they have little or no mental “room” 
left ro use in gaining an overall understanding of what they're reading. Ultimately* word 
recognition must become auto marie in cwo ways: Learners must be able ro (a) identify mosr 
words in a split second, without having to decode them letter by letter; and (b) immediately 
retrieve the words' meanings (Curtis, 2004; Klauda & Guthrie, 2008; H. L. Swanson & 
O'Connor* 2009). 

* Meaning construction: Effective reading is a constructive process: Good readers go far beyond 

the words themselves* identifying main ideas, drawing inferences, deriving applications* 
and so on. Sophisticated readers also find symbolism in works of fiction* evaluate the quality 
of evidence in persuasive essays, and identify assumptions or philosophical perspectives thar 
underlie editorials. Meaning construction can be especially challenging when learners must 
integrate what they read from two or more distinct texts, as Jacob and Howard must do 
in the opening case study (Cromley & Azevedo, 2007; E. Fox & Alexander, 2011; Gaskins, 
Sac low* Pressley, 2007; Kintsch* 2009). 
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* Aietac&gwuvz oversight: Good readers metacognicively “supervise” their own reading. For 
example, they set goals regarding what they want to learn, focus attention on parts they 
deem to be important, and continually self-assess their understanding and memory of what 
they’ve read. And ultimately, good readers understand that reading involves actively mak¬ 
ing meaning, rather than mindlessly “absorbing" meaning from the page (Braten, Britt, 
Str0ms0, & Rouet, 2011; Gaskins et ah, 2007; Pressley 8i Harris, 2006). 

It shouldn’t surprise you co learn chat the amount of knowledge learners already have 
about a topic enhances their ability to comprehend what they read (Beck, McKeown, Sinatra, & 
Loxtcrman, 1991; Britton, Stimson, Stennett, Sc Gulgoz, 1998), For example, second graders 
who already know a lot about spiders remember more when they read a passage about spiders, 
and they can draw inferences more readily chan their less knowledgeable classmates (Pearson, 
Hansen, & Gordon, 1979). Similarly, eighth graders who know more than their peers abouc a 
particular period in history can more readily draw inferences from new material about that pe¬ 
riod (Vidal-Abarca, Martinez, Sc Gilabert, 2000). Helpful, too, is knowledge about the structures 
that various types of literature typically follow; for example, the events described in works of 
fiction usually follow a chronological sequence, and persuasive essays usually begin with a main 
point and then present evidence to support it (Byrnes, 1996; Cain, Oakhill, & Bryant, 2004; 
Leon, 2008). 

As learners grow older and gain more experience as readers, they become increasingly able 
to understand what they read, in part because they (a) gain automaticity in word recognition, (h) 
acquire more effective learning strategies and metacogmtive processes, and (c) have a larger knowl¬ 
edge base on which to draw as they read. Table 8.3 lists typical characteristics of readers at differ¬ 
ent grade levels. Neve rt he I ess „ we must keep in mind that students at any single grade level differ 
widely in their reading skills; for example^ some high school students have poor word decoding 
skills and little ability to make sense of what they read (Curtis, 2004; Felton, 1998; N, Gregg, 
2009). As teachers, then, we should nurture students' reading development at all grades. 
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THE NATURE OF SKILLED WRITING 

As you might guess, learners who are better readers also tend to be better writers. This correlation 
is partly due to the fact chat general language ability—such as knowledge and effective use of 
vocabulary and various grammatical structures—provides a foundation for both reading and writ¬ 
ing, Furthermore, practice in reading promotes vocabulary development and greater awareness of 
how words are spelled. And regular reading familiarizes learners with common ways in w r hich 
fiction and nonfiction texts are structured (De La Paz & McCutchen, 2011; Ray net et al., 2001; T. 
Shanahan & Tierney, 1990}. But effective writing involves additional processes as well: 

* Gtttil setting: Good writers determine what they want to accomplish in their writing—per¬ 
haps to entertain, describe, report, or persuade—and have a good sense of the audience for 
whom they're writing (Graham, 2006; Scardamalia tk Bereiter, 1986; Sitko, 1998). 

* Identification and organization of relevant knowledge: Whether they’re writing fiction or non¬ 
fiction, good writers identify w r hat they already know T about a topic and then, if necessary, 
supplement it with additional research. Typically they also spend a fair amount of time or¬ 
ganizing their ideas before they write (Benton, 1997; Bern ingen, Fuller, & Whitaker, 1996; 
R. T. Kellogg, 1994). 

* Focm on communication rather than mechanics; Good writers have typically learned the basic 
mechanics of writing (handwriting, spelling, punctuation, etc.) to automaticity, thereby 
leaving "room” in working memory to focus on effectively communicating their intended 
message (Benton* 1997; Limpo & Alves, 2013)^ In their initial draffs, skilled writers focus 
on conveying their ideas in ways that will help readers readily grasp their meaning; for ex¬ 
ample, they begin with what they think readers are likely to know and systematically lead 
readers toward better understandings. In other words, good writers engage in J 

. In contrast, less skilled writers engage in , writing 

thoughts in the order in which they retrieve them from long-term memory, with little 
concern for helping readers understand and learn (Bereiter & Scardamalia, 19S7; Graham, 
Harris, & Olinghouse, 2007; McCutchen, 1996). The essays in Figure 83 illustrate the 
difference. 


Islamic Online University © 





Psychology of Education 201 


• Revision: Good writers almost invariably revise what they've written, often several times. 
Although they certainly look for problems related to spelling and grammar, they focus 
on enhancing organization and clarity while keeping in mind the overall goals of [heir 
writing (De La Paz & McCurchen, 2011; Fitzgerald* 1992; K. R. Harris., Santangelo* & 
Graham, 2010). 

• Metacogmtive regulation of the overall writing effort: Throughout the writing process, good 
writers are metacognitively active: They monitor rheir progress and [he effectiveness of 
what they’ve written, addressing questions such as these: 

* Ann I achieving my goal(s) for writing this piece? 

* Ami following a logical train of thought? 

* Ann I giving examples to illustrate my ideas? 

* Am I supporting my opinions with valid arguments? 

The answers ro such questions influence their subsequent courses of action (Hacker, Keener, 
Sl Kireher, 2009; K. R. Harris et ah, 2010)* 

The nature and quality of students' writing evolve in many ways [h rough out the elemen¬ 
tary and secondary school years. In the early elementary grades, writing projects typically involve 
narratives: Students write about [heir personal experiences and create short, fictional stories. They 
have a hard time writing for an imagined audience and, as a result, engage almost exclusively in 
knowledge telling rather than knowledge transforming. And they’re still working on basic skills 
m spelling, punctuation, and grammar—skills that can consume much or all of their working 
memory capacity (Graham et ah, 2007; Hemphill & Snow* 1996 ; McCutchen, 1996)* 

In the upper elementary grades, writing mechanics are becoming automatic* enabling stu¬ 
dents to devote more effort to communicating their thoughts effectively. Furthermore, students 
begin to think about how their readers might respond to what they’ve written and so are more apt 
ro proofread and revise their work. At this point, however, they do little planning before they 

begin to write, and their writing continues to involve more knowledge telling than knowledge 
transforming (Graham, 2006; R. E. Owens, 2008). 

In the secondary grades, students are better able to analyze and synthesize their thoughts as 
they write, and thus they're more skillful in writing research papers and argumentative essays. 
At this point* too, although many students continue to engage in knowledge telling, knowledge 
transforming becomes more com morn. And students become more metacognitively involved in 
the writing process* especially when given instruction and guidance in effective mecaeognicivc 
writing strategies (Graham & Perm, 2007; K. R. Harris et al., 2010; Spivey, 1997). 

TECHNOLOGICAL LITERACY 

Use of digital technologies and the Internet requires literacy knowledge and skills beyond those 
involved in traditional paper-based reading and writing tasks, including the following: 

• Use of common functions: Some functions are essential in using a wide variety of computer 
applications. For example, learners must know how to “open," "cut,” "paste,” and "save,” 
and how T to search for desired information or locations in a document. 

■ Use of ckvke-spetifu* operating systems: Most I ear tiers who have cell phones know such basics as 
how ro make a phone call, send a test message, or add a friend's contact information to an 
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address book. But to be technologically literate in [he 21sr century—especially as electronic 
books (e-books) become increasingly common—learners must also be able to find their way 
around the various applications of personal computers and tablets, 

* Ihe of Specific comp & ter appl ka ti o m: For example, word processing software, spreadsheets, and 
presentation software (e,g,, PowerPoint) are now commonplace in many elementary and 
secondary school classrooms. And various Internet-based communication applications— 
such as email* chat rooms, discussion boards, and wikis—all involve not only basic reading 
and writing skills but also application-specific knowledge. 

■ Effactive search for relevant and credible i ntvrmt u ibsites: Lear ne rs m us t k 11 o w h o w to use Internet 
search engines and identify appropriate keywords to initiate a search. They must be able ro 
determine whether particular Internet websites are relevant or irrelevant to particular tasks 
and questions. They must critically evaluate each website they find in order to make reason¬ 
able judgments about the validity of its content. And they must often pull together what 
they learn from various sources into an integrated, organized whole. 

Perhaps through past experiences with cell phones, video games, or home computers, many 
students come to school with some of these skills. Yet others don’t have the basics—for instance, 
they may not know how to turn a particular device on and off—and so we muse certainly teach 
them what they don't know. Yet even students who seem to be technologically sophisticated may 
lack all the cognitive skills, they need to learn effectively from technology. Learning from Internet 
websites can be especially problematic for them, for several reasons. First, they may have trouble 
sorting through the hundreds of sites that an Internet search yields in order to determine which 
ones are truly relevant to their questions and needs. Second* they may not have the knowledge and 
skills they need to discriminate berw^een sires than present objective information, on the one hand, 
and those that convincingly offer biased social or political propaganda, on the other. Third, they 
may not know how to organize and synthesize the separate bits of information they've found on 
various sites. Finally, they may not have the self-motivating "stick-co-it-iveness” that lengthy and 
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occasionally frustrating Internet searches can involve (AfHerbach & Cho, 2010; K. Hartley & 
Bcndixen, 2001; Leu, O Byrne, Zawilinski, McVerry, & Everett-Cacopardo, 2009; Manning, 
Lawless, Goldman, ik Btaasch, 2011), 

Clearly, then, students often need considerable scaffolding as they conduct online research 
about classroom topics, especially with regard to the wcfatogfiitive strategies they should use in the 
process. Following are a few suggestions: 

^ Use a database or search engine that restricts the websites ro which students have access 
(e.g., EBSCO Information Services’s 'Searchasaurus" search engine). 

Provide specific questions students should try to answer as they read. 

■ Also provide questions students should consider in evaluating the credibility of a websites 
content (e.g., "Dues a reputable organization sponsor the website?” "What evidence sup¬ 
ports this point of view r ?”). 

& Give students structured practice in comparing and contrasting websites that present 
diverse and possibly contradictory perspectives. 

Ask students to write summaries of what they've learned from multiple websites, perhaps 
in collaboration with peers, (Afflerbach & Cho, 2010; P. A. Alexander ik the Disciplined 
Reading and Learning Research Laboratory, 2012; Bromme et al., 2010; Gil, Braten, Vidal- 
A bare a, & Stromso, 2010; Manning et ah, 2011; Wiley et ah, 2009) 

In doing these things, we enhance students’ general —their knowledge and 

skills related to finding, using, evaluating, organizing, and presenting information acquired from 
diverse sources. 


MATHEMATICS 

Mathematics includes several subdomains (e.g., arithmetic, algebra, geometry, statistics) that use 
various methods for representing and solving quantitative problems. Central to all of them are the 
following knowledge and skills: 
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* Understanding numbers and counting: Obviously learners must know number words {me, tu% 
three . . .), the written symbols that represent them ( 1 s 2, 3 . . .), &nd their correct se¬ 
quence. In addition, they must understand that, when counting objects, you must 
count each object once—and only once—until all objects have been included in 
the count. Learners eventually construct the mental equivalent of a number line on 
which positive whole numbers and then, later, negative w r hole numbers are spaced 
at equidistant intervals (see Figure 8,5), Learners must also become able to men¬ 
tally approximate where fractions and decimals be along this mental number line. 
Such understandings provide the basic foundation on which virtually all other 
mathematical concepts, principles* and procedures rest (Booth & Newton, 2012; 
Case &l Okamoto, 1996; A. R. Edwards, Esmonde, Sc Wagner, 2011; Gallisrel & 
Gel man, 1992; Gobel, Watson, Lervag, & Hulme, 2014), 


FIGURE 8.5 A genuine understand¬ 
ing of numbers and mathematics 
requires constructing a mental num¬ 
ber line on which all numbers are 
spaced at equidistant intervals. 


- 6 - 4-3 -2 -1 0 1 2 345 


• Understanding central concepts and principles: For example* learners must master such concepts 
as negative number 7 right angle y and variable and such principles as “A negative times a nega¬ 
tive equals a positive” and “The three angles of a triangle always equal 180V 

• Mastering problem-solving procedures: Many of these procedures are specific algorithms that, 
when correctly applied, always yield an accurate solution. For example, such is the case 
for doing long division, multiplying and dividing fractions, and solving for x in algebraic 
equations. But general problem-solving heuristics (e,g M identifying subgoals, drawing dia¬ 
grams, rounding complex numbers up or down) often come into play as well. To be truly 

See Chapter 7 for a more detailed proficient mathematicians* learners can't simply apply such procedures in a rote, meaning- 

discussion of algorithms and less fashion; rather, they must make sense of the procedures so that they can use them in 

heuristics in problem solving, appropriate circumstances (Baroody, Eiland, Purpura, & Reid, 2013; Hechr & Vagi, 2010; 

-■ Rittle-Johnson, Siegler, & Alibali, 2001). 

• Encoding problems appropriately : An essential step in solving a problem is to encode it—to 
chink of it as being a terrain kind of problem and then represent it with relevant math¬ 
ematical symbols. For example, a learner might identify one problem as requiring simple 
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addition arid another us requiring solving for an unknown variable in a quadratic equation. 
Ideally, learners apply their mathematical knowledge and skills in encoding and solving 
real-world problems as well as the more traditional word problems they typically encounter 
in school (De Cone er al. n 1996; Geary T 2006). 

* Mttacog&ifiw oversight ami regulation of problem solving: Like virtually any ocher complex cog¬ 
nitive task, successful mathematical problem solving involves metacognitive processes. The 
learner must set one or more goals for a problem-solving tusk, monitor the effectiveness 
of various problem-solving strategies, and carefully scrutinize final solutions to determine 
whether they're logical ones (M. Carp 2010; I3e Corie, Opt Hyncle T Depaepe, & Verse ha Bel., 

2010 ; L. S. Fuchs etal, T 2003). 

Even as young infants, we human beings seem to ha% r e a basic ability to think in terms of 
quantities and relative proportions, but our systematic ways of counting, measuring, and symboli¬ 
cally manipulating quantities ate cu I rural creations rhar not all cultural groups share (Halford & 
Andrews, 200 6 ; MtCrink & Wynn, 2007; Saxe & Esmonds, 2005). When children are regularly 
exposed to numbers and counting, many of them come to scht>o] knowing how to count-—at least 
to 10, and often well beyond (Ginsbutg, Cannon, Eisenband, Pappas, 2006 ). They may also 
have self-constructed simple procedures for adding and subtracting small quantifies of objects. 
For example, if they want to add rhree obfects to a group of five objects they might begin with five 
and then count the smaller group: ,H Five s six h seven, eight 1 ’ (Rermejo, 1996; Siegler & Jenkins* 
1989). By and large, however* more sophisticated mathematical knowledge and skills come from 
formal instruction, especially at school. 

Despite ongoing math instruction throughout the elementary and secondary grades, many 
students seem to have particular difficulty with mathematics as a content domain. To sis me degree^ 
their difficulty may lie in Their limited ability to think about proportions fe.g. T decimals, ratios) 
and abstract concepts removed from everyday realiry infinity) (Byrnes, 1996; Sieglerer al. T 

2012; Tournaire & Pulos* 1985). Encoding problems mathematically can pose an additional chal¬ 
lenge, especially it srudents have learned concepts and procedures only in a rote, meaningless 
manner (M. Carr, 2010; Clement, 1982; Geary* 2006). For example, students of all ages rend to 
have Trouble encoding relational problems— problems in which only comparative numbers are 
given—and hence are often unable to solve problems such as this one: 

Laura is 3 times as old as Maria was when Laura was as old as Maria is now. In 2 years Laura will be 
twice as old d.!i Maria was 2 years ago. Find iheir present ages. (R_ E. Mayer, 1982, p. 202) 
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F.ven college scudenrs have rrouble encoding and solving this problem ("R. Tl . Mayer* 1 ^ 82 ). (Laura 
h 18 and Maria is 12.) 

Unfortunately, ttng many elementary and secondary school students don't metaeognitively 
reflect on what they're doing as they work on mathematical problems CM. Carr, 2010; Roditi Sc 
Steinberg, 2007). To see how meracognitively reflective yox are when you do math problems, try 
the nevr exercise. 


DB EXPERIENCING FIRSTHAND _ 

BUSING THE BAND 

Take a minute to solve this problem, Feel free to use a calculator if you have one handy. 

The Riverdale High School marching band is traveling to Hillside High School to per¬ 
form in the half-time show at Saturdays football game. The school buses owned by the 
Riverdale School District can transport 32 passengers each. There are 104 students in the 
Riverdale band. How many buses will rhe band director need in order ro transport the hand 
to Hillside on Saturday? 

■-—--- M 


Is your answer 3.25? It so, think about that for a moment. How is it possible to have 3-25 
The band director must actually request four buses for Saturday s game. If you fell into out rrap, 
you're not alone. Many srudenrs develop the habit of solving word problems based on the num¬ 
bers nil one and overlook the rea lines with which they’re dealing (T>e Corte er al., I 996). 


SCIENCE 

As a discipline* science has two major goals: to both describe and explain what people observe in 
nature. At its core is the basic assumption chat the world is somewhat predictable—that the phe¬ 
nomena we human beings observe are various manifestations of general patterns and cause-and- 
cffcct relationships. Also central is the scientific method, which includes a number of more specific 
cognitive processes with a common element: a conscious intention to both acquire and evaluate 
new knowledge and explanations. 
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Key to scientific reasoning arc the following: 


Hypothesis fomatim ami Hiring: Scitnn&rs begin wirh cenr&rive conjectures—hypotheses— 
about the nature of the world, its inhabitants* and the broader universe Then, to the extent 
possible, they systematically test their hypotheses by separating and controlling variables that 
may possibly influence other variables. Gtxid scientists look not only for evidence that con¬ 
firms a parriedar hypothesis but also for evidence that might discfmfirm it. 

Canful q bjetim documntamn of obsen'atms: Scientists keep careful records of their observa¬ 
tions. Ideal ly T they categorize and/or measure the filings they observe in consistent, objec¬ 
tive ways, 


If you have previously read 
Chapter 2. you -may have done the 
"Pendulum Problem" exercise, 
which requires separating and 
controlling variables. 


Construction of theories and models: Scientific inquiry is a very constructive 
process. Often it involves constructing organized bodies of con¬ 

cepts and principles intended to explain certain phenomena. Tr may also 
involve constructing n> ■ —physical or symbolic representations that 

show how certain entities might be interrelated parts of a larger system. 

For example you've probably seen physical models of the sun and planers 
in our solar system, and you’ve undoubtedly seen graphic models of vari¬ 
ous phenomena in textbooks; Figure 8. L in this chapter is an example. 

Metacognitive reflection; Good scientists chink nor only about rhe nature 
of things but also about rhe nature of their thinking about things. For 
example, they continually ask themselves whether they're being objective 
in their observations, whether their evidence adequately supports their 
hypotheses and conclusions, and where there might be holes or inconsis¬ 
tencies in rheir theories and models (Kuhn & Pearsalf 2000 ; M. (‘.Linn & 

Eylon, 201 1; Metz, 2004 ; R. White, Frederiksen, & Collins, 2009 ). 

Advancedepistmk beliefs about the nature of stimtifk knowledge: Good scientists 
understand that theories and models are, at best, incomplete and poten¬ 
tially Hawed constructions of reality and that, more generally, scientific un¬ 
derstandings must continue to change and evolve as new evidence comes in 
(Kuhn, 2009 ; M. C. Linn, Songer* & Eylon, 1 996; Wiser 8i Smith, 2008 ). 

Conceptual ihange when warranted: Good scientists continually revise their 
beliefs and understandings as credible new evidence and theories appear 
on the scene. In general, they keep open minds about the nature of phenomena and caust¬ 
and-effect relationships. 



In this pencil drawing, 9-year-old Corey portrays 
his science lab as one in which his teacher 
prescribes particular steps to follow, Ultimately, 
however. Corey must come to understand she 
true nature of science—that it comprises an 
integrated set of concepts, theories, strategies, 
and other cognitive tools for systematically 
investigating and explaining the physical, 
biological, and social worlds in which we live. 
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SOCIAL STUDIES 

The term social studies encompasses content domains concerned with the nature of human societies 
and social relationships, both past and present. Our focus here will be on two domains that are 
especially prominent in elementary and secondary school curricula: history and geography 

THE NATURE OF HISTORICAL KNOWLEDGE AND THINKING 

At ins core, history is very much a socioculturally transmitted body of knowledge. Furthermore, as 
the opening case study illustrates* different cultural groups are likely to put their own spins on his¬ 
tory portraying past events in ways chat are consistent with their beliefs and worldviews. For 
example, in the United States, European American students tend to view LLS. history as being 
guided by principles of freedom and democracy, whereas African American students are more likely 
to view it as being marked by racism and violations of basic human rights (T. Epstein, 2000; T. 
Epstein & Shi Her, 20(1 y). Such diverse interpretations are almost certainly die result of how various 
people and media in one's cultural group and larger society have described historical events (J. M r 
Hughes, Bigler, Sc Levy, 2007; Levstik, 2011; Porat, 2004; vanSledright Sc Limdn, 2006). 

A solid mastery of history, both as a body of knowledge and as an academic discipline, 
requires several abilities and processes: 

• Comprehending the nature of historical time: Constructing legitimate understandings of history 
requires an abstract comprehension of the lengthy time span across which human events 
may have occurred-—a time span far beyond any individual's personal experience. 

* Perspective taking: Truly making sense of history requires recognizing that even highly influ¬ 
ential and respected people (e.g., George Washington, Wins ton Churchill, Martin Luther 
King, Jr.) weren't perfect: They had their own foibles and fallibilities, and they made mis¬ 
takes. Furthermore, historical figures lived in particular cultural and social contexts that 
profoundly influenced their thoughts and actions. Good historians try to put themselves 
in historical figures’ shoes—to perceive events as those individuals might reasonably have 
perceived them (P. Lee Sc Ashby, 2001). 

* Drawing inferences from historical documents: History textbooks often describe historical events 
in a matter-of-fact manner, communicating rhe message that "This is what happened." 
In reality, however, historians ofren don’t know r exactly how particular events unfolded. 
Instead, they construct reasonable interpretations of events after looking at a variety of 
historical documents that might offer conflicting accounts of what transpired (Lcinhardt, 
Beck, Sc Stainton, 1994; Paxton, 1999; vanSledright Sc Lim6n, 2006). 

* Identifying possible tause-and-effect relationships among events: Mastery of history includes nor 
only knowledge and interpretations of events hue also a sense of how some events—perhaps 
certain political decisions, religious movements, or economic downturns—may have 
directly or indirectly led to other events (van Drie, van Boxtei, Sc van der Linden, 2006). 

* Evaluating rhe credibility of various documents and interpretations: Some historical documents 
are reasonably objective and accurate accounts of historical events and trends; government 
census records from pasr decades are an example. Bur many other documents—newspaper 
articles, personal diaries, and the like—reflect the opinions and biases of [heir authors. 
Competent historians take such biases into account when drawing their conclusions about 
events, but they also understand—metacognictvely—chat cheir own and others' interpreta¬ 
tions aren’t necessarily the best or only ones (Paxton, 1999; van Drie et ah, 2006; vanSled¬ 
right Sc Limon, 2006). 
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TAKING STUDENT DIVERSITY INTO ACCOUNT 

As we teach reading and writing* we must remember that students will, have had varying experi¬ 
ences wirh literacy ar home. For example, the lives of some students may have been filled with 
storybooks and bedtime reading, whereas the lives of others may have involved more oral story¬ 
telling. Especially in the primary grades, then, we musr not assume char children have mastered 
alphabet letters and other basics of written language. In addition, some children's families speak a 
language other than English at home, and other children's families speak a dialect of English quite 
different from the Standard English that's typically used in classrooms. Effective reading and writ¬ 
ing ins truer ion—and* in fact, literate activities in any content domain—takes such backgrounds 
into account (Janzen, 2008; Klingner & Vaughn, 2004; Serpell ec ah } 2005). 

When teaching math and science, we must keep in mind that these two disciplines have* 
historically, been considered largely "male" domains. Even in this 21st century, the boys in our 
classes are* on average, more likely to believe they can be successful in these areas; this tends to be 
the case even though there are no substantial gender differences in ability in math and science 
(Herbert & Stipek* 2005; Leaper & Friedman* 2007; Wig fie Id, Byrnes* & Eceles* 2006). We must 
regularly convey the message chat both concent domains are important for girls as w r ell as boys. 
We should also use instructional strategies chat encourage males and Females alike to become ac¬ 
tively involved In calking about, applying, and mastering math and science; for instance, such 
strategies might involve hands-on activities and small-group discussions. 

Traditionally, too, females have been given short shrifr in history—as have most minority 
groups—in the sense that history textbooks tend co focus largely on the activities and 

accomplishments of European American males (Berkin* Crocco* & Wi nslow, 2009; Lcvstik, 2011). 
Accordingly* we may often need to supplement texts with materials that paint a more inclusive 
picture of our multicultural heritage. Furthermore, we must remember that students' meaning¬ 
making in social studies will, in part* be a function of the cultures in which they’ve been raised 
and the early family experiences they've had. For example* students with Japanese ancestry are 
likely to have a very different perspective on President Harry Truman's decision to bomb 
Hiroshima than students with European ancestry. And, of course, some students have had little or 
no experience with diverse cultural environments and far-away places. A friend of one of us au¬ 
thors once took students from a lower-income* inner-city Denver neighborhood on a field trip to 
the Rocky Mountains. Even though these children had seen the Rockies many times from dow r n- 
town Denver, on seeing them up close for the first time some of them were amazed at how big 
they were. And a few of them were surprised to discover that the white stuff on the mountaintops 
was snow! 

ACCOMMODATING STUDENTS WITH SPECIAL NEEDS 

Many students with special needs have difficulties with reading and writing. The majority of poor 
readers—whether they've been identified as having a learning disability, attention-deficit hyper¬ 
activity disorder (ADHD)* or some other disability—appear to have a significant deficit in phono¬ 
logical awareness: They have trouble hearing the individual sounds in words and connecting those 
sounds with letters, A few poor readers have other cognitive processing deficits; for example* they 
may have greater-than-average difficulty retrieving words and word meanings based on what they 
see on the page. In extreme forms, such reading difficulties are known as , a disability that 

often has biological roots (Goswami, 2007; Shaywitz* Mody, & Shaywitz* 2006; Snowling* 
Gallagher* & Frith, 2003; Stanovich* 2000; Wimmer* Landed* & Frith* L999)- 
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